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[4 3] ■mmt-fv vmmt Lxvm^Lmmmn, mm^m^mmx^^, 

[3 2], [3 3], [3 4], [3 7], [3 8], RZf[4 0]<D^-fMHzmm<om$L 

[44] mimAT.m&fco>fcmz®Lm^fr&'<? ^--e&^-c, 

[45] HuffiPi^^ > h n ^ r ifi^ij (i, J^T^^J^SU ft MPS TlgMSe 
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5' -NTTCGNNNNANNCGGGN-3' : 1 (fiU Nf±A,T, C, X^GOV^-f tL^t? 
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ti%o m^9 9-tLxitmm (*mm%t*) £i*v»-c *bac (b 

acterial artificial chromosome) XtiPAC (PI artificial chromosome) 
[00 1 0J 

^WXflzm £ *l& * 9 - li^3lOBAC3lt±PACtc^5?*5fcaE*ife"t - fc 

K£*)ffim$ti&2>o Belo-BAC (New England Biolabs inc., Beverly, 

MA 01915-5599) LT> £*L£ffflR&%«L&qEt;: J: oTPilL0-b > 

Hl^*~) ?rfinit^^ 0 ^SE^J^tr^**- (»2 

^**-) t±, *<7>?u->$ : <Sis9'( "7?V-im&Zti'X\,*&1fr&K\tM& 
7 J 77 V -i^»^,iW s 1?l4o Wit, Sl^^-tlBplf^ 
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[0 0 11] 

M?L^-fe> hn^TSfi^J, PffL^^n^ r@2^J£^& < £ ^^t? 0 T 

t h^n^Tfi5'-TTAGGG-3'^89^$tL-C«a$tLTi3i9. UFAlt 
(HAC) ^fPMi-^>^^«i<7>ie^J<7)Mi9^IL*^-ev^-lr^ hn^T 

[0 0 12] 

m 1 ^ * -SMtti 2 ^ * -^SH^r- * -mtt^AsX^Z CI t 

afg-r^»DNAn nm&vm^Mm&mmmziftm&jKM 

- * - iftfc^ iMS*** v> £ i: ii, *r<o$-t*i}m 2 ^ * - tc#At? # * >f 
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[0 0 14] 

n fMfor^7 7tf7^f vmmz.it— s'-nttcgnnnnanncgggn-s' 
(se?o#-§- 1 ) & h & &cenp-b box t m^^m^umnmmmxmmMmm: £ 

tiX^2> (Masumoto et al. NATO ASI Series, vol. H72, Springer-Verlag. pp 
31-43, 1993; Yoda et al. Mol. Cell. Biol., 16, 5169-5177, 1996) 0 
^ten&m^im-te^ h T@£m. L < J±.1?>CENP-B box^^Hj^H^i- 

[0 0 15] 

^-7 h £tW^&@5^J£fii£. -^it^L^-^ >> "Cf±5' -NTTCGTTGGAAAC 
GGGA-3' (@S^lJ#-^2) ^^>CENP-B box^UJ^^PS-em^KS^^Ti/^ (I 
keno et al. Human Mol. Genet., 3, 1245-1247, 1994) 0 

K 1 1 «9 & La- ? h *m&£ir %>o H ]- 21#$rfe#<£> T ^ "7 * K«« 

^fefl-lli^*^ |^5eS*L7fcRyiJ£E^I#-^-3 (&25kb«)T ;l/"7 * -f VWf)f) Ktf 
•to 

[0 0 16] 
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OiMX (0Hx.ffft5Okb. &J80kb> ^lOOkb) <7>-fe > h n ^ TBB^II*fflv>* 0 $f 
* L < J±*&80kb&T\ $ <bfc:£f £ L < fi^j50kbJy.T^-fe> fn^ 7@g?!I£Mv>& 

, Wfcs<?*- (BAC) Zm^tzWKid^xmOkbVTfry * -( KDNA^-fe> bn 
(^tAlMfr) £ ffi TtM &c £ v > Ti&80kb<£> T)V7^4 KDNA ^ -b > h n ^ 
[0 0 17] 

SrflJtfff £ £ t &X § & o fctiif, LL21NC02 9 >f 7*7 V - (Lawrence Livermo 
re Laboratory) SrflJJB Lt a 21-IT^"7 * -Y KWrJtSrflfcftU ^^Sffit^BifL 

[0 0 18] 

(it^ysiieKjgj^) 
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[0 0 19] 

(MS5?<J) 

wmt lt. *:*Li)^m-tz>z tizxoxmm<Dmi^^m<Dmm^^<DmiA 

>i^ntKD7-b*I (GCH1) »fis^ fcV/*^n If RB^p53& 
£^fl5#JSllAfE^F\ c-myc^p53&£*<^T*° h -v^i^S-fc^ 4J-^f h#>f ^ 

t ^-e § * 0 g bmitt * a - Sfi^lJ fi y ADNATA o T & cDNAT?& o T 

o flUx.tf, ^^l&^^^jSt-SE^J^-o^^n^-^^E^JOftUIWTJc 
[0 0 2 0] 
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y-Srfijffl-srtg^^tcti. i*L*»e>w«$^B water- Gftt^e-wiroiHw* 

^ : ^ T *^o CITB (California Institute of Technology) Huma 

n BAC Libraries. RPCI-11 (Roswell Park Cancer Institute) Human BAC Libra 
ry(Keio Univercity), CITB Mouse BAC Library. RPCI-22 Mouse BAC Library 
fcifOBAC^ RPCI Human PAC Libraries, KPCI-21 Mouse PAC Lib 

raryft^OPAC^-f 7? U XteCEPH Human YAC Library, Washington Univer 
sity Human YAC library, WI/MIT 820 YAC Library. Whitehead I Mouse YAC L 
ibraryfcfc*OYAC?>f r?y- (&±, Reseach Genetics *±, 2130 Memorial Pa 
rkway SW, Huntsville, AL 35801, US) £5fljffl*t"& i 1 &X § & 0 

stater Km x. x * <d mmw$L * * tr ± & & -9- ^ x ^dnaut m- * at 

Mit^iio ££W«H9«*fe«\ Mm&fcfiBttater&^offiliipBE 
-5- <«f^li# $ *l* Rgjg £ £ v> t £ *t frc — ^5 (7) gfcgg 4. jfc l fc SE^iJ -e ab o r % «t 

[0021] 

mm<Dmm*mmmKmx-rz>tzz><Dwm u&mK.&^x^ mxmwmit 
^7) immmt Lx^^2^^^-^m^^>^t^x^^ 0 ^<DXo^m 

# (MAC) £8*Hi-£ dd-eOBfM^ie^Jtii, MMttKltrnWi 

tfgg^J) X&Z>tfZ.ft.Km.fcZtLZ>i><DXte%: <^ Jrtltf&^Li-ZZtKX^X 
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2002-338865 ^ ^- : 23/ 

X^o 

[0 0 2 2] 

J*AfflBfiyjOttSt±i|#*-IS5fe$*t* fcO-Ciifcvva*, loxP^-T bXfiFRT (Flp 
Recombination Target) -9">f h^SrJfftSKfflv** £ t***C§ £ c 0flx.«rioxP-9- 

*j^Wtc3fMOBB^ISr-d-trMAC3&«flH6$tL-6o EMfcfcs FRT^ h 

»^:H j T*IS 0 ft, loxP-^ hXttFRTiM h^FO— as^efciasL^BB^i 
T $> o T & m<D MB^iJ 4: A1" & *8HI £ ^T*" £ R *>K *5 T # Affi Bfi^J tLtf 

^)H\z^^ixhnxmwm<o^u^^ztimmx^^o ttz^ i<?)^ 

ftM:ZtL&m%m^Pk&mz&^x*<D*:> hn ^T**t>**t7fefi:it (BP 
[0 0 2 3] 

ni*9 9-Rv t n2^*9~zmxi-&m&mt. lxh, zo^xm^t 

^.HT1080,«. HeLamm, CH0#«, K-562«#^a±#ttt LT^1"^ i fc 
[0 0 2 4] 

^WOBifU(SAXIfirfe# (MAC) <Z>ftUR;£ri£i;JU (l)Pif'Ug-fe> h TIB^J 
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■m 2002-338865 



^--J : 24/ 



[0 0 2 5] 

#A & n l ^ * * - £ # 2 ^ * * - oiit ^fgge^U * f^BTf g 
«FL/iMAC3&*3S«7^^§*LSJ:^^ % 00 x. l * - : i|2^*-£^e 
fritxmi 0 : : 10 t-T&o KL<iiiM^^-:f 2^^^- 

h n ^ T £-g-tfMAC«J& $ *l& v^^-*t3&»* , jifcfrU 2 ^ * - j^&ift ^ 
[0 0 2 6] 

m±mm^<7)^ (omx-^mtm^ EB5e $ *v?\ 'j*°7x^y 3 > (Fei 

gner, P.L. et al., Proc. Natl. Acad. Sci. U.S.A. 84,7413-7417(1984)), V 
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25/ 



raessmann,M. & Graessmann, A. , Proc. Natl. Acad. Sci. U.S.A. 73,366-370(1 
976)). J^U? hn^-Wyg > (Potter, H. et al., Proc. Natl. Acad. Sci. 
U.S.A. 81, 7161-7165(1984)).^EO^«:^Mi-*ii:*«T#* 0 
[0 0 2 7] 

[0 0 2 8] 

^£tL£ (t2It) o ^S4ESI«fflJ!&oS^ti, mi^*-X}±^2^*- 
[0 0 2 9] 

SK^IH^^^L7^m^MAC^^i-^#tt^S^$^^ (&3I5g) o 

itu^W ^"-T -fe*-v3 >^^J;oT^f 9 it^i^o ClOXStCiSV^T^ 
2 ^ ^ 9 - £ fLXm£,i)^J& ZtiX^ZZt Zmm-t Z>tz*bK^ n 

t^w -rv v^x-f^-fu-y^m^xnm^^^f^ ^*f-~> 3 >55-#f£# 
•^r^T^ £ t l^o &-tt<z&^x&m-£*L2>&7*u ~f<D^K^mm 

SH (Fluorescence in situ hybridization) &£0MtL N ^£^ofBHg^MAC£ 
^tti-e^^ (Lawrence, J. B. et al. Cell 52:51-61,1998; Takahashi, E. et 
al. Jpn. J. Hum. Genet. 34:307-311,1989) 0 

m 3 is izm 7L x , mm&\\ ^mm t titzmc&i&j& ^nt^it^ 
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12002-338865 ^-v 
[0 0 3 0] 

&±Offc«#fe^#fc*L*l*SL»AI$lte# (MAC) l±^S^&#Tfc*5V>T 

^-5.^2^^^-) ^JKR^T, «?j30Hjgjam GKj30S&ft 

[0 0 3 11 

[0 0 3 2] 

*»WOfllO»lStt, ^±«>^*tcJ:orf^«S*L*l«fLaAXftfe# (MAC 

[0 0 3 3] 

(uSTL^AX^-fe^Ottg) 

^f&Wtw*s^r*^$tL*BS?L«AX»rfe#: (MAC) fiJ£JlT«>t5=K«:fllx. & c 
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12 0 0 2-3 3 8 8 6 5 ^ ^-i? : 27/ 

(^^^CD^^M^tC^^tL^, ^^(Sj^Xii^T^^o MA 
C^m^Ji. mtk^<??- (BACXfiPAC) ^ttfffi#:i:LT{«L7t^(iT-n^ 

LT^mL^^ti, -t-^zmmir&T-u* TwzM^vmwhhzmTLb 

[0 0 3 4] 

< ambuss t mm $ *l-ch# $ 0 

[0 0 3 5] 

B * £<omm X 3 L^@E $ *L * «T t Sr nrt g 1~ &DNAIB?!j ^tlt 
[0 0 3 6] 

Ht?LS-fe> h TSe^JfiCENP-B boxK?!l&«^T?v>a £ t^tf Lv> 0 CENP 

k a 21-1 7^7*^ Kiiitoie^j^^v^^^s ^ v , o 

[0 0 3 7] 

&v>Tt:hGCHl (EC 3.5.4. 16;GCH1) £ =7 - K^&&i80kbO»^£|&5|nrflB 
FAI^M (human artificial chromosome: HAC) OfERKj&gj 
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2002-338865 ^ ^- y : 28/ 

tTV^o t hGCHlstfs^— of«-fe^:j 1 -ei4q22.1-q22.2^SL. 60kbM 
±»CS& 64®0^y *l& (Hi) (Ichinose et al. 1995; Hubb 

ard et al. 2001) 0 <mttfc&©4HW*KJ&-COi&£:3 7 r * ^--C^t- 

h7^Knt>rt'J XO^^J^tcfe^^^l^^mt?*^, S^OK^ 
^MLTV^ (Nichol et al. 1985; Tanaka et al. 1989; Werner et al 
. 1990) o t- Y =7 t Kn tf^-^'-r'; >teGCHl. h^^Kn/f 

(EC 4.6.1.10; FTPS) S.0 f -bt?T7 p -r';>^7n^m (EC 1.1.1.15 
3 SR) KX&^&VgnKBiZX^XGTPfrb&j&ZfrZo Z\tlb<Dm^(DrpX^. 

^*<7)5:SET^$, i9 (Werner et al. 1993) > mWl1&&¥%K&^Xli7 J - K/^f 

1.14.16.2; pah) , F-^<>&miz&if&mi&m^wiMmmx~$>2>?-u 

y>tKo^y7- tf (EC 1.14.16.3; TH) , -bn ]> 'J 

7'f77>5-tKn^y7-b* (EC 1. 14. 16.4; TPH) <Di~T^9 )V • n ? 7 ? 

*~tL xmm-t &o fh7HKnHt7 e fj> it-m^mm^mm (nos) 

(Kaufman 1993) 0 GCH1?&1£, rF7t 
KD ^^y RXf/Xi*THm&(Di&T*mMmVifti (nigrostriatu 

K— ^S^&V-X h — (dopa-responsive dystonia : DRIk -kff r 7fiE&g&) (I 
chinose et al. 1994) ^-^f >y - Xi^) j; ^ 

ntfL^Ax^fe^fiGCHijtfsT-o^^^i-r^ ^ t Kmm^* < ^ffl-e&o r 

[0 0 3 8] 

(Pi?L«AX^-fe#:(7)SA) 

mmMKUm^ (MAC) ^PSfL««^<7)^A«Mx.{^^^T^f ? d t 

&X£&o 
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120 02-33 886 5 



^— 5> : 29/ 



*1% MAC*^^*«±«Ufe*feMAC**MiU 5M^*LfcMAC*l*JL*«l6 
MfflM) CfAt^o MACO^gitte, WiLt^o^tc J: oTfrd - 

f □ - V - y 3 ^ t^^ilt^I^^ fe^Mt ^ i t II, 0 
[0 0 3 9] 

^ -r . mac 4- •*■ * ^« t m^hmmmm m?mmm t % m& £ * 

(i. ®l£f£x"7;*A9IBfli, (American Type Culture Collection, Manassas, VA 2 
0110-2209) . v^^ESiS^ CHOilf ^ffiv^i t^l^ 0 IfflM^fiPEG 
(Polyethlene Glycol) ^JB^Tfi 1 ? £ fc**-C§* 0 § 6t7<5D^^^f y KMo 

o 

[0 0 4 0] 

fcM<££*L& 0 m-LOX^^ioTPi^m^OMAC^A (MX) tffrfrti 
^ MAC^^f l> l®?L^*fflMs# «b o 
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^-v: 30/ 



J®, (SffilPfc^tr) > (embryonic stem cell : ES#fflJ§£) „ Ktt^M 

,« (embryonic germ cell I EG&HJ&) . mmMm (ik&Lmmm, W§*IM# 
#^#«BJia, ±J^»«Blfe. JSF#«^^ 

^^-^MiUli, ^Ix.^#^m#m^jfiL/jN^fe^±i^|H^ (PDGF 

) > ^Mi^^nm^^m^- (dntf) Mh'j3-mn-> ere) *m^x 
/sums, mmzknmfoKr***}-* ^vyRxfr^^^^^mt^t^m^x-w^ 

[0 0 4 1] 

HM^OMACO^Aiiin vitro, in vivoXtiex vivo-CtTfcJtL&o 
mtf£#rtOifflfl&fc#LTiggK Pi?L*AX^-fe# (MAC) 03£A=Ht?££ 

O^fs z* A«M£ iSV^TMAC $ *l h <D§m&fft>ti & o 

T'^o MACJi ^ n - ^ > ^If X^A Iv^t^f,, #^$U^Hjt*^tf 

o 

[0 0 4 2] 

i <9 jw^mcfi, <z>m%m Aiim&fa (mao tt«&fcr*^i&ayBo 
^<7)MAc^^5plJM-rtL{^$^J^^^-g-^/f > *m x^i ansfea^**;^ 
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^pHM2 0 0 2 - 3 3 8 8 6 5 ^ ^-v 

[0 0 4 3] 
[0 0 4 4] 

©in«AiM# (mac) tmxztifz'wxmib ^tmc 

> i»&£AI2fefe#a**ASftTfc**fc h^®femi&^S.O ? -€-o^m^?*^ 
[0 0 4 5] 

>Xh??h (MAC) ^A^fif^W^n/fV^x^yg^if^V^i 
^^ESfflJft«rfflv>^ftSrttW-t4o -02r8re*i2?% MAC£«f1-&ES«L 
BP*,, *-mao#Jffi©llAC«:«*-r*jWllia (09x.fiHTlO8O) fcffiiftU 
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2002-338865 ^- ^ I 32/ 

/J^ & $ & 0 # C, tL^^/h^ £ „ PEG* f * 5pJ ffl L TESHHlfe $ & 

7* (MM) fc#»U S^^Xii^5E-5ira^J: 0^^^ (J&fiP) £#& 0 
[0 0 4 6] 

Belo-BAC<7)XhoI-9"-r h KMluI-Sf il-SacII U ^ # - LTpBAC-TAN&fl^ 
L£o pBAC-TANONotl-Hindlll^M £ & »c^9^^'>^> (Blast icidin)S 

Sttfifc^ £^tr Iff Jt pCMV/Bsd {4 > \£ Y u y>) oONotl-HindlllKftf- 
(1.3kb)Xi*pSV2bsr (fl-TORX) OPvuII-EcoRI®f>t(2.6kb)^#Ai-^i fctcj: 
^pBAC-CMVtpBAC-SV^fpML7to LL21NC029 ^ 7*5 U - (Lawrence Li vermore 
Laboratory) tlfz =J * 5 K * n - > tr & & Q25F12 * Sf i IffiftR tfpBAC-T 

ANcoSfiI-9-^ h^n--^-f 2>ZtK£oXm25kb<Da21-IT)V7*4 K$f 

k ( « 25 : se^j#^- 3 ) ^M^mLfz 0 z<7)mm%btitz, 7;v7t^K@e» 

>"7*AtfeiciEJ?lJ$^T*&50kbXt±100kbOTA'7 * <Y K>f >"9— h te^htzT 
)V7*j K-BAC 4rMluIS. ^acIIT^m-fb U igfcv* T T ;V 7 * >f KBftf- £pBAC-CMV 
X{±pBAC-SV<OMluI-SacII-9-W b 50kb3Uil00kb 
W7*^f YWYx^tsTlVV *4 K-BACt?**SV/«50S.y r CMV/al00*fltlS 
L£ (0 3) o 

[0 0 4 7] 

< 2 > GOMfc^ * #tfHACO^ 

monomer repeating u 
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12 0 0 2-3 3 8 8 6 5 ^ ^—ZS : 33/ 

nits: *;~?-mt)MLx-~v (Ikeno et al. 1994) h & 2> a 21-IT )V 
y*4 Y*miQZOmm^mX-$-& i fc &c J: c>T^imcHAC£f££H-£ ii:^ 
H"e** (Ikeno et al. 1998) 0 ^MMMXi±T)Uy * 4 K-BAC&t/GCHl-BAC 
%mm L X , GCHlitfe^ffi £ „ lEUT fjrljfp £ *Lfc jSisT^g * i" * mgfc<7>HA 
C£fp§£ L£ 0 $»JT»fffl LfcBACSrBI 3 KtfL?z 0 CMV/ a 100{±100kb?) a 21 
-IT)Vy*s( VmmtmiR^-JJ-tLTCDCW-Bsd*^^ -^L-CSV/a50f±50 
kb<7) a 21-1X^-7 *4 Yffl,mtSV2-Bsrm$i'?-*~'$:S&.s ±7&<D^mx^ritl 
rfimm^fhtzo GCHl-BACiiBAC^y^'j- (Genome systems) ^<bJR#£*L 
> -5-tLf±GCHlilfS^ : lr'g-tfl80kb(7)^V ADNAif>t^Wi-^o BAC-DNA<^)ffl^ 

v^-f tt^O T ;V -7 * 4 K-BAC £: GCH1-BAC £ frttXl : 1 £ & £ J: 9 &CHT1080jffl 
V #y i ^ -> 3 h ^ y x. ? h U i£SC]j£&«£M^ L£ 0 JWfc 

fi^fi. i;^~7^^^5^ (Jfya BRL) ^mmLX0.5 M g<DT)Vy ^-4 K-BA 
C^l.O^gOGCHl-BAC (186L09. ^Ay^fA) £HT1080 (5x10^) ^r7b^> 

L7t«^4^g/ml<7)r^^^vy>S (BS, s^WKHI) -eS&U lOB^^nn 

[0 0 4 8] 

LTHAC3&«l5PfiELTV^Cfci^ffi-tS^:ie>tC, a21-IT;V7 
KDNAiiBAC^ 9 9 -*yu~-*7h LTMv^cFISH^-eBS-»tt#fflJ3»^^ 
Lfco pt^y-zu/Sfcafc (3:1) \z X Z>mfciVfc<D* 9 7x^X . 

^^•;K (^4»$£fefe#) ^^7^fm^±i:iSU fftl:L/:#ot 
FISHSrfir HAC&tfcffii-afci&K:, ^n-rt LTtf^^>^ma21-IT;V 
7*^ KDNA (11-4) (Ikeno et al. 1994) ^MBelo-BACSr 
ffiv^Co - O-feFISHtCiSV^T t± If*?- >»DNA*FITC^T fcfv* XCtot 
RP&ffcU ^v^v^->^ISa)NA^TRITC|§^v^v^^ 1; > 

^m^X^MMBlstZo IPLabWAdobe Photoshop 6.0^m^X-{ * -VtitiX. L 
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02002-338865 ^ ^-v* 

[0 0 4 9] 

FISHOjfe^ CMV/ a 10025. ^GCHl-BACO 3 h5>77x^y3y(;iot#?> 
*L7tl6<^JCl|£m«^*Olo (HT/GCH2-10) , SO&^GCHl-BACO 

*0-ofiHT/GCH5-18) t±, Lfc«U»095%«±jC^v»rHAC<J!)3 tf-*« 
*^«3— o^rLTv^o ^ijom^-eti, #A £ tLfcBAC^TiT1080O^#:^ 

[0 0 5 0] 

Sr^-tr 4 oolffl^tcML-CGCHlit^O^^ V Vl^^^ V >4~~6tc*H-& 
^n-r (03) ^^7'J^X^/; 0 ^*VV\m<n>-7°u-7\z\Xx-?v 
>1 *#trl3kbOlf*^VtR|R»f>f«:> J.^ V >t~~m<D7u-7K\Zx-? V> 
4. 525.^6 £#tr 8kbO v =f * V ^ >;ffim$r>f ^ fc 0 
[0 0 5 1] 

CMV/ a lOO&tfGCHl-BACO 3h9>77x^y 3 >(:j:oT#f) *LfcHT/GCH2-l 
0»*I*IOHAC±. XU«SV/«50X^GCHl-BACO3 F7^7x^y 3 >|:J:o 
Tt# ib tL^:HT/GCH5-18«#|^OHAC_htCi5V^TM7 p n - f<D v ^ ;V^tL-p 
*H*fcB3*Lfc (04) o -^^OMCJi^ffi$tL^GCHlv^^;V{iHT1080O^ 
fe#±0^tt^fSTO-?-ttj: 0 *>atv>fc 0 fc 0 HT/GCH2-10S. t^TfT/GCHS- 

lS^v^-^^iCjoV^T ^^A^fE^^ s HT1080<7)^ / fe^|*itc^B.37\.$ tL/i^Xi^U-^offfl 
IS (5%*M) -C&ofcOTN Ztit><DmffiMl±m$>tz*) — a^-OHAC^-R^Tf 

[0 0 5 2] 

<H»|J3 > HAC<7)-tr> fn^7/H h 3T#3ftXW*4Wfc*5»t**5fe 

*h3T^ WS^R-e^^CENP-AS^CENP-E (Palmer et al. 1991; Yen et al. 
1991; Howman et al. 2000) <^#£HT/GCH2-10&miT/GCH5-18<7>^ * y i >f 
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^12 0 0 2 -3 3 8 8 6 5 ^ ^-v> : 35/ 

tfc# (Ando et al. 2002) XfifctCENP-E (Santa Cruz) tflWt t i> \Z4 
(3:1) TBSeLfco 

& X 9 ^CENP-Av^^;V^U f CENP-E-->^^-;v^#HAC±tc^:aj £ *l % fLt-?-© 

*l£ (7*-^£-f) 0 
[0 0 5 3] 

S^fcfrfr * v^#TJwis tt^HT/(K:H2-10lffl^^tnfr/GCH5-18lfflJ3g#v 

7^ X • *XW KWU HACO^^FISH-e^LTto ^X^B^K 
#«UfeWe#> £ IS £ *Lfc5(MB 0#S*rfe# £ L , HAC £ fl^Tf & *BJ&<7>i!r£- 
**5feL^o UAC<Dm^m^^A(O^Z X o Ttm LfCo BP*,. N n =N 0 X (l-R)r\ 
<BU Ho»±W?*frT^^THAC«r«*-t-4^^7ai>fX • *XW N 
n^«#^fertT\ J»»iB^C*v»THAC*fMr+4>^7i>fX- K 

[0 0 5 4] 

<vm&zmz-umtz o»rfe#a^*»m l* 0 ot/gch5-i8&£>wgch2-iok 

& v > T HACii \z.m±<n3bZ>^s Fn^7/H h a T«Kfr&*3§Mfc $ #HAC*«J& 
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[0 0 5 5] 

<*»ffil4> HACODNAflfji 

HT/GCH2-iop , u^.mrr/GCH5-i8rt (D&mcibmVi-eib & frmk-^&h * £ 

o HAC±K^n^Tv^;Wi^ffi£*tt\ ^-CBAC^^^-^^n-^-ctijfe 
-fe$tL7t 0 «r*Uc*tLT, ^S±jHBJ3&T?*4m080fe*Ol*5rfe#^)5|sSSt4t±o § 0 

[0 0 5 6] 

HT/GCH2-10, HT/GCH5-18, SO f h7>^7x^</3 >^ot^^HT 

io80jfflia^ h tL-ptup.«i l TtDNA & «u RB&s#yffi-r * ci t k x i) mcmmmm 

ZfrffiLtio #<7-VADNA-9->7^ (5 jug) £BamHIX fiStuI T?4I$ HflYMt Lfc^ 

Lfc&, GCH1^^V>6 (2.1kb) ^e>W»$*L/i32pfln^)NA , ^n-y (^V> 
67°n-7') S.?>*GCH10Ji^|S^(1.4kb. GCHl-BAC-eof£jl595-1959)^t)PK$ 

[0 0 5 7] 

-E-O^JP:, US7°n — ~?\z& o T^ffi $ ftfcBaniHlBf Jt-OIM Xii, FW14GCH1 
itfs^S*<7) & <7)1P5. 0kb> GCHl-BACft5fe<7) 0^3. 5fcbT?£> o fc G £ tL 5. Okb 
RZF3. 5kb©f>Hr (4HT/GCH2-10S. tWT/GCH5-18^ h MM $ *LfcDNAK £ v> T H t3^i L 
w v ^t;W?Mt^tii $ *Lfc (0 5(A)) o -7j, >6-7°n-r^J:oT^ 
ffi $ Xii, F*3flEl4GCHlfi3feO & ori*24. 5kK GCHl-BACffi^<7) 
% W14. 4kb-e* ofZo Ztib 24. 5kb^.I/14. 4kbgff>i- t±HT/GCH5-18^ h MM £ *L 
tzWAiZ^xm^mL^^i-^m^Wm $ *Lfcj&^ — 75"-eHT/GCH2-10^ «b 
MM £ ftfcDNAK ov^T(i P^ttGCHl ft * <£> if it £ Jn x. T ^ >f X^H & £ 3MI <7) 
©fM-^m^tLTt (0 5(B)) o £*LfcOtt**±. ^M^I^^V^T^fflLfcHTl 
080«BU&O«M**3nt?ab * O-C, HT/GCH5-18rtOGCHl#^HAC^ h7>X7x^f 
$ tLfcGCHl-BAC DNAO*&3 n H°-<7)^^^ i o TlHiS * : mk~tZ> % (O 
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# 



37/ 



1) . — ^-t:WGCH2-10t?{±GCHl^^ V >60*^J^^i3V^-CTO^J^ D 

. <GCH1-BAC £3 nfcf — fi^LTV** £ fc<aT?2b& 0 HT/GCH2 

-101*1 (DGCUm^M^J £RT-PCRT*3*#f L^td^, GCHlifrfS^-O |*3«W?E?!J J&SfiS 

[0 0 5 8] 

HT/GCH2-10i:HT/GCH5-18F*3^GCHl-BACS.O f T;v*7 KBACO =r l?-^:£GCHl 
v 3 > J: o T b fco HACtc-g- $ #BAC<£>*a*J- a If - o v> T 

^ yij ^ Hf- ~> a ><7)is ^t^Sf^"b«^ L7t 0 -e<7)# v 

ffitco^Tfi^DNAyn-y^ffl^TzfetU 0. lng<£>GCHl-BAC DNAOv^Mt 



HT/CX^-lO^mfT/GCHS-lS^^il^^^^DNA-CiiO.S/zg-tr, 2/cHTl 
080*^W»$*L7feDNA-Ct±l^g-C0.1ngOGaU-BAC DNAh^ LwW ^ -tf 
-y3>M?:^U; (HI 6^) 0 *W^-e^ffl L^HT1080<7)^M^3nT-ab 
^O-eHTlOSOO^-fe^rt^^v^TGCHljtfsT-^Sn tf-^^S U L-CHT1080#» 
^11 L/iDNAO :> ^i-JV^BtU t m Lv^7&5HT/GCH2-10mO f HT/GCH5-18^ £>fi 

L (i^aoDNAtr^ *Lfc t^o £#x *Llf , HT/GaK-lO&tfHT/ 

GCH5-18fiGCHlit^^6=rfei 0 - (Bp*,, **fe#:Jt;S. miAC_L ^- *L^tL3 nt?-) 

L & tt & & v> 0 BACO^-tf n kf - ifc£BAC^ ^ - - f %m v> X % 
h titz&mmfrhmfcLfZo m/(£K2-10RZm/GOl5-18frt>fflM £ frfcDNATr JiO 
. 33 ix g-eo. lng<^GCHl-BAC DNA£ ^ L WW 7V -fc?- -> 3 >5i£j^ii £tJc Lfc 
o — $ tt7t X t^> HT1080^ <b 11 $ tt/zDNA-e f± v j^mta £ 
^ofc (IH6^fflS) o *-*LflfcK, MHAC(iGCHlit^<^)=re-^:O^ioJ:-?-3^c0 
BAC^ t 0 -^^^-r^) 0 Lfc^oT. ^BAC^^ * -<&n k? -tfcfiM 

!9&j90fi-f-e£>& 0 BP*^ GCHlitf^03nn°-(iGCHl-BAC<7)^7t^-e^ 
U BAC<7)^^<7)63tf-{±WHAC^i5V^TT^y ^-^ KBACO^^-e^ LTV> 

[0 0 5 9] 
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12 0 0 2-3 3 8 8 6 5 ; 38/ 

< mmm 5 > HAc^m^ v * a9^i^o*a 

^ n - L£ T )V 7 * <i KDNAfc-K/Bi" £ £ t i & „ HAC<7>de novoBJ&rt* 
>IM6^fla*|c-CJfe4HT1080rt-ej5fc?&L-Cv^ o #»HJ3a^tci5tt*GCHljtfK 
iElff & t±. HT1080I*! KMm £ *t£HAC£^«|fcl*l 

(MMCT) (Fournier et al. 1997) **Smt1r2>tz 
ibKmM%mWfc (HT/GCH5-18) fc^">^A9«iJi&^=S:PEG*fflv^Till^ t^o BP 
HAC^IHWfc (5x105) S.^v>^A9jfflflS (5xl()5) fc#i&*U -5"bTPEG 
/DMS0i#$t (v^) rt-Clfc^^^o ic^TBSS.^^^/^^ > (Ouabain) th» 
JJ&^-ett-rti.BS (2.5/ug/ml) ~B.Xf^V^^> (3^M) tIKL, BSXEF^W* 

frBAC^ * * - - y*TZ.Tfk\\\BMW>m~7°v -^^7x^X^7 , V^T 
My;^>fXS*fc (0 7(A)) o «f*. «l^Jte»0--o-C**F/GCH5-18tt 
8-l(M@<7>H h^r^fctM-HACOnfef-S: 1 Xfi 2 £Lt-g7^-Cv>fc 0 
[0 0 6 0] 

hDNA^M-a-^^tL^v^^m^^^-r^C: fcK ioTH^W (She 
net al. 1997) 0 HAC_b<7>^"7X t-tf7-f b DNAO^^O^te 

fcFISTCgH^fco HAOhK^-f ^77^ hDNA©S/^;W;fctfcffi£;M\ — ^ 
T"7-)xM#0*> hn^T-ei±5iv^>^;w^ffi$^ (IU7(B)) 0 jgfe 

[0 0 6 1] 

<H»0 6 > 
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2002-338865 ^ 5? : 39/ 

T-3£S^#£ tt^: 0 HAC^^tC^M $ tL^GCHl-BACfiGCHl J. ? V >1^5' M±m 

W&frbt&t. &iookb£®;l£^-v Aie^j£^-A,-ev*£o -ec:-r% HTioso&miAc 

&*£^1-&^m£^j3&t&GTP~>?nt: Kn^--fe*I (GCH1) ?£tt£M;£L*: 

, IFN-y <DmmK£^XZ<7)%imi±g--r2>X"$>?>7 t^MZtlfz (Werner et 
al. 1990) o ^ZX\ HT1080> HT/GCH2-10S.mfT/GCH5-18Hi3tt^»GCHlt&tt^IF 
N-y <DftftTRVt#Jfj±TX%-%rl,fz (0 2) 0 ft. GCHl^14<»7E^JlKfi^C> 
M«)tL?z 0 IFN- y ^^X(i#^T (250U/ml) <^«&£fflv>T48B#F B m« 
?r^*L^o ^t«*f'jyy>$IIU -e^^PBS (phosphate-buf fere 
d saline) -Cift^-U Mv>T0.3M KCK 2.5mM EDTA, RZ/10%^V -fen-;U£^- 
trO.lM Tris-HCl(pH 8.0)^^L7to GCHl^te^M^igfc&^vS: (Hibiya et 
al. 2000) K^t-ofzo 
[0 0 6 2] 

GCHl-MC£ffc^L&v*m080^f±IFN-y L&V^fH'iS^-CGCHlf&ttfi 

15^^_h#L^o HT/GCH2-10,«*T^iIFN- r t^v^#^i5V^T. HAC 

SrfSMT L & v^HTl080^^ai'(i<7)3^OGCHlfS14^ie) £ ttTto IFN- y g$S&tt30 
^iS < OrStt<7)_L#75 s <^ h tt/co £ *UC;Jtf LTHT/GCH5-18"Ci±IFN-y O^fq^feT 
^^V*TGCHlfiHtt±70f&^t-e±#L, IFN-y Sr«Jn1" & £ t "CM^^5fSf<?5» 
14<7) _L#*** *Lfc 0 v»f ^OHT/GCH-HAC^J3^^*5V>T & -?-<7>fijK & 
0<7)GCHlfS140±#/6W^ «b fri, i tt(i^-fe#^f 5g^l>VX{iHACl*I(7)DNAH@e^J 
K£tf&ffii**&gfeLfcfcO^*&fc#;ifc*L* 0 MHT/GCH-HAC«*{± 

[0 0 6 3] 

&±.(D$mMXm L/c <t -9 fc, T;l^7 * -f K-BACS-^GCHl-BAC^^ 1 : 1 ODN 
Attf^-T^ v> Tfeffia ^ 1-7^7x^-/3 iot> GCHiafi^f- (GCH1-HA 

C) ^tf^^^DNAWf.lt^^rLfeHAC^^ifcjc^LTto - OGCHl-HACi* 
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0^$m. 2002-338865 ^ ^- v? : 40/ 

m&ztt, *^xm&K$mm'frm^ti%zt*7m.-t2> i><Dx$>& 0 each 

t-f (cytologically megabases in size) Tr&oT\ h ^ >X 

7x^b^ *l£BAC DNAi: ^ & ItlOfg;*: § v> 0 
[0 0 6 4] 

HAC<7)#te& yf-e Ode novo5£j£tf> ^*-XA$: & a6 t'HACcODNAlftaa * ^ 

ttztfrb, Gmmi^^mM^n^t L,fzmm.mmfi-mzmmx$>^tz 0 * 

fltJSR^fc LTGCH1-BAC£ 3nt?-i:7;V7*>f K-BACfc6=J Ltv^ 
(EI 5 , 6 ) o HAC^OiEli^ # -XA (i^^-e^) ^> GCHl-HACfiagA L 
fcDNAO^-*^ t, $ *u i fUtmX^r tU7^7^f F-YACX ti T ;V 
7*>f K-BACO* (r*-^^^-f) Zm^XJ^mZtitzUAC (Ikeno et al. 1998 
) KSHR-t* fc*>"C*ofc 0 HACO^C0^^glJ^OBAC<0^ fc 

[0 0 6 5] 

ADNASr-g-tfHACO^lcov^Tii. a*Hl40kbX»±162kbOHP 
KrmittmZI&mLtzW&^izfrX^Z (Grimas et al. 2001; Mejia et al. 

2001) o ^^nmzm^i-^EkTmMK^xEPKTmi^xmmiosomm 

Wft tCHPRTst^ £#tfHAC£#-C v> 4 o T" - ^filiilll * t" & 

itfs^ (iP^^^^^-ev^it^-Cti^^itfE^) I^UliiOiHT 

-^-OHT1080m^^tt^>^t4{i^T'^>^> ? „ **ifc0llfc «£ *UfBAC&c 
# A $ tifz5(MMB.<D'b £ * « 21-1 T ;v "7 * 4 KDNAH J; o THAC (-b > b n ^ r 

* h n T) *3^J5K-e § & £ ^ $ *U — ^W/SOHAC^i»Aif 
tr , MiR"^ -*-*lrL4v^i Sr^-T 4 BAC^^j 

^tfj KEhCtem.&tr £ ^T? $ *Lfc 0 L £ri*o T, 50kb<£> T )V7 
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m 2002-338865 



^-v: 41/ 



[0 0 6 6] 

<Dm. z mm £ *t & a>\ mcxitm^^±^(om.^ km-t %> fish >v a 
# < <DMn$mmM-??tkm $ *l&^o ^ (mi) 0 7^7*^ k&u^ac-^ * 

ti h <nmm]fetem<&fe<D & \zmh $ tittsmitt zvk^-t ztctz 

XL o 

[0 0 6 7] 

^§3&JH Hi -5 SA «9 (PEV) (Karpen 1994) tt-fe H£n <b tLT V> h 
Stt^ -2) v - > -9- -f 1/ > v > l, ( f l, jg i & 0 ft^co^^etJ^ Cio 

IK IS £ & i9 . ^-UAfn^nvf Wb&tmfcT-f&glomiJ^ I £ jgi $ 
it^f^$^itv^ (Platero et al. 1995; Bannister et al. 2001; Lachne 
r et al. 2001) 0 W^^lf^^K^X^ > h n j* T/*^ \ n TJl\±Jt<Dfc 
MtetelfZ v->-*r^ ^>v>^^^^$tLT*5 i9 (Karpen & Allshire 1997) 

Wi&^5km^blt, \m<DT)V7 it 4 bWJl*inO t fz Z?Jz> 1- T/*^ Y 
3 7M« £ ti2> t , x.^m-7°n -=E- ? «TT^o T &HAC!*I K 

tifzm^^-JJ-Mitt^m^&i WUZti&Z. t &^L*r (Abe et a 
1. SflK*) o Ui^ot, HACrtT^A^fz^£#§3i£-ti:J; -? -b>h 
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[0 0 6 8] 

HAC^ fb OGCHlitfeT-^^miiGCHlatf^M3l{±-?-<7)7£l^<?? ? n -rf- vflfcg t 

l*I^t» ? o^<7)^^^|ELfCo CENP-Af»fgft^ > h T/^r* h nTM> 

ffj£1-&<Z>-Tr (Paler et al. 1991; Howman et al. 2000) ^ t£HAC<7> ^ n ^> 
^ >fl|$£ ^*JlCENP-A^l#: £fl§v>£;^n^> fegftl^ (ChIP) & (Ando et al. 
2002) TfrtitLtZo ChIPfe(±^i9 Mfofco tT\ HT/GCH5-18*fflMc (5x10 
7) <7)^£lji.jitU WB (20mM HEPES(pH 8.0), 20mM KCK 0.5mM EDTA, O.SmMv^ 

h 0.05mM"7i — ^^^^^^^^-^^^^^-i; K) ^iiftfLfco 
MNaseftHWlL "5TMb^^^ n^^>^g£^(7)^ (Ando et al. 2002) 
v^CENP-AfeL^-e^^ztl^ L fc o 
HeLa«&mni080*fflJ&£1£ffl Lfz^r<DX r> tefrffi Ki&^T^&^tl^DNA* 

O60~80%^r;v^*^ KWijtcWA,-ev^ 0 mcENP-A^^^v^/i^o^m 

> ^.^aPtDNA^ K £ v> T GCHl-HACl*! <DT )V7 * J Kge^iJ K^^l" & Cl 
7 * -f KW!l^ £ is J: -?-3kbg|^T#ft1-^BAC^^ * -Sfi^tJ & $ Iz&MftMZti 

«\ <±»J^Sfi^J^#£^tL^^<7)0lj^^^-XAlcJ;oTiaih$tt 
[0 0 6 9] 

tliil:3-KL (Nichol et al. 1985) . Siff(iffl7 5 7f b Fn 
^>5-t* (PAH. TH. TPH) ^O*— mftMStv>*-^:37 T ^~^& 0 - C 
;^&t?^::#&^^-& (Kaufma 1993) o GCH1«{5^{* F-A'E-My^ >• -7 (D 
RD/-t^y^) (Ichinose et al. 1994) ^^3^^> K-^§ ^fiOjKBifrfST- 
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HfS>x h -T/^-^>y-XA36«g|§j6i$tL* (Ichinose et al. 1999) 0 
[0 0 7 0] 

*LfcSfcOfl|$f **fr tL7t 13 f &v>^\ CCAATsK ? ^ ^ XlFTATA** 7 ^ * 
$*LTV>^i t#?#^£*LTV*& (Ichinose et al. 1995; Hubbard et al. 200 
2) o U+-%lf<oMm%.V i \z h ffl%& K i3 W TGCHl^t-fs^-^^^^IFN- / tciot 
SIS£*L#£<rfctf*5S®:$*LTV»& (Werner et al. 1990) 0 L^LSrrt*^ IF 
N-y Ov^;l/^Sr^/fiEli^^^^XA(i*^lOt £t?** 0 
[0 0 7 1] 

^^WAoiwtext^KFifi^afe^ffiiiaiH* (lcr) Kj^-ctwrs*.*.! 

t^^tLTV^ (Festentein et al. 1996; Mi lot et al. 1996) 0 
^fflt^(X:Hl-HAC(iGCHl«fsT-*^-tfl80kbO^yAif^*«#L. frtLfoK 

mm&m&mv-fc&Rvt&m** v v*TK£&§£mpm%j%z*mctztb\ l z<& 

*fitttiWKJftgl*: (12)o DN- 7 OsS£fffcT*T?tiU HAC«^r«*-e^ 
*HT/GCH2-10OGCHlfStt«HT1080O^-^J: •? 4> t5A,<^ LKSv^ ©T^o £ 0 f 

Tm080c02^om^GCHiaf5^^#^t-^HT/(X:H5-18OGCHl^{±IFN- y 
&Tfci3V>Tini080<Z>-£*Lj: !9 &70f&i*v> ofc 0 * LT-eoSttfilFN- 

7 W&K i^t^ tw5ffif_h# L/io ±m<D X o KGCH2-10 HAC±^GCHlitf£^-0 
^ < o^tifll^^^^-f * - t^l^^tL/c<7)T% HT/GCH2-10^HT1080t <D 

£ GCHlSfs^ izmm £ ti& ? n ^ >Klii<?3j»v» £ Jg# fcgtf £ — ^t?, GCH1 

mttomwmmt ltifn- 7 iz^^^-r^^t^^ntzo 

IFN-7^^^>ftl^GCHl©ttV^;V{4ajig^K-eig^-e^o^o 
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^j&m 20Q2-338865 ^ ^- 

& tztb KGCHl-HACJiSKSfc y^fAt^Ufi^ 0 
[0 0 7 2] 

TTV|&#^-f ^ (AAV) ^^^-f±^;WN 0 -^-f ;l/^^^fitJ±i5itig^^J: 

^f^^M^^>ettg#oM^@B^J^-^$^v^cDNA^S^1-^7t«J6tc+ 
#&&<*>K&t>*L-cv*& (Dong et al. 1996) 0 GCHlfi^-n v > fc: Ko ^ ^ - 
-If CIH) TOflL7^1f*;v^y7- tf (AADC) i: ^ tc^&^fit;^ K 

Wbm&tim&btlX^Z (Muramatsu et al. 2002) 0 

^~7x?4.y • n-^^y^T, (ebv) ^-^oxe v-A#i^ 
R^ttfcffiJLaaHIIMJIiJCitLTHPRTafe^ (115kb) t627j&»*tK a» 

A$*t^jt^03mt±»Jh$tLJfl:^o^i:0«§*»4:$tL*: (Wade-Martins e 
t al. 2000) o LfrL%tfbEBV^-X(D^? ? -mmfc&ftTXl*UkC£ *) i> 

L*»L***fe^ BAC£*lJJBLfcHAC«)de novo^^tL{5 <h^^^^f>btL^ 
§ fc>£>, «X«MM<7)^W^S|5f4^HAC*li^1-^> £ fc £ttSJ£4*#-5 
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120 0 2-3 38 86 5 



^->>: 45/ 



(Fournier et al. 1997) 0 -t^OHife^J^ Ltz X ? ^§gW%bl±W 
[0 0 7 3] 

£ GCHl-BAC^. ZFT )\<7*4 K-BACO 3 (>7^7x^y3>l:J:o "CflUg-e § * 
- t Tbm ZtLfto i OGCHl-HACfiflflJtP $ tLfc^trGCHlit^ £ |£3£ L , L ri* 
o Tin vivotrGCHl C9fM#P ^*-XA & * * OSftgfc vXf 

b n r *mm-$- & (o ^ r ;v -7 * -r KK?!i *>ak GCHiatfs^^flMHift $ 

tt/c^-eo^ tc^s * _tiftfsi«ofltit, & enwrap & imm^m 

[0 0 7 4] 

< mmm i > wl^wa^ hacoeshhb^o s a 

^al^o t-rmmms tmmv^mx^ ukmmmnm (ht/gch2-io) 

Kfzmmm(A9/2-10)4\zm^mO. 05 p g/ml t^^i^ Cn^-fe^ K *t\\z.tzik 
> 371C, 5%C0 2 ^#t?72hr^*L7^o h V ?*/ >%M\ZX *) *HJ!&&lIIiKU JflL 

*.T37°C. 5min.Sc*L7t^ ^i637 < C^faLTi3V^cPercol^#Sinx./io 
^-CjS'fcgfcS (15,000rpnu 90min.) £frV\ IfoNgfcllllDlLfco HJlRL^ 
/h^^JflLttSr^t^^D-MEM^Jfe^JRSLTt^ S^C^I (2,000rp m> 5min. 

leIi|XLfcES^flJ!&TT2 (C57BL/6XCBA) £;&Dx.Tl f 500rpnu 5min. V> 
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M 2. 002 — 338865 



^-v! 46/ 



^SnAT^^^r^o i^^T-lO^K^tt tfvio M^T. l,500rpm, 

5min. <?> (C «£ o T « t £ £ _tvt £ 3#T 1ml OPEG1 

500 ( n y v J- ) £ 2JD x. T» £ £ 0 mUX90%> ffl L K MW £ S £ ta 
^D-MEM3#:tti£5ml;!jnx-> ^C^a (l,000rpm, 5min.) U ,«&[IIlRL*: 0 
[0 0 7 5] 

0lRL^|fflia^m^^^-$^v^D-llBl^^lOmlJnx.7t^, l.OOOrpm, 5min. <D 

"M'^wm^ x &Tfc&*2m?s o tz 0 ffim£<7>ikm*zsMmi& (d-mem+^^t ^ ; 

B. (Invitrogen) +0. ImM p - * )V ft y° h jl ? y - ;W103u/ml ESGR0(Chemicon) + 

itM^^jh^^^-r-r-msLB (^Jil%at1#± (I§ffl^ir#£>^ :Fujit 
a Health University School of Medicine) X ±KW^.Vfz 0 

^^LX^m^mmLtZo iOl»^iM5 HgKESM^itil (4/<g/mir 
9* v>S, lxHAT(Sigma)) KiH&L, 5 BHgi£*£3t^L£o 

-r-^-MSLB± (24^*11) KmuLtzo mmLfzmm<Dtpfrt>?cR*mm 

LTBAC DNA=l:#^-r^«*^iliRL. T)Vy*4 KDNA> BACX^*-, GCH1 
W^X^^^x^ hDNA£-7°u-7* (^ife#J2. 5 £#hb) 

t Lxm^fzFismm^i.tzo 

[0 0 7 6] 

HO 8 Aii T )\sy * 4 KDNA& ZfEAC^ ? ? -&y°u~y*t LXft^ tOTSHJW <7> 
%H%:X$>& 0 m^T^y^4 VWA<D is y i~ )V (^ep) , ^^"BAC^ ?-<DisV 
±)V £*Ffo ^MZtifzESmmiiEkCZ 1 3t°-MU ^oiE#^ 

08B{it hGCHlst-fs^-O^^ V > lH^hBAC^^ ^-^yn-^fc Ltfflv> 
08C«iv>7v^t-tf7'f h DNA ^BAC-^ ? ? — & ~7°u Vxm^tzF 
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Q^&m. 2002-338865 ^- *f 

[0 0 7 7] 

< Mt&M 8 > ES$8J!S K is if & HACO^^tt 

«9 0^#m^«rft#Lfch ^O.Wot, HT/GCH2-10ltt^i3 

N n =NoX(l-R)n 
[0 0 7 8] 

<*^9> itAlM#: (YAC) ^v^ctfAltfef (HAC) 
(9-1) huIE#YAC 

A201F4.3 : H b /?^*n tf>3tf5T-M^^-r^l50kb<7)YAC-eaboT, A201F4^ 
Mg|5^^LPGKneor75^A^tLTV^ (Keiji Tan i mono, Douglas Engel J: t) ft 
Nucleic Acid Research, 27; 3130-3137) 0 

7c5hTEL: b h21#jfefe#T^7*>f K««S*OJ&80kbOT T^x 9 
ME?!! («21-I) &c^-#-itf^OSVbsr£^. ^OWfflUcg^rn^r 
K^to&ifro^ortMfcfc hT-n^TSe?iJ^#x^>AX^#tfr|g#:YAC-eab 
&o 7c5hTELS:'f^i-^)^-S: (Saccaromyces serevisiae EPY 305-5b a 7C5hTEL 

) ^1996^8Bl4B#tt-efi^M^*Xm»I^^X^Xm^W^ G»g 
tt»fifi : tt«AM3IHK««'fr«F«5M Wm*»ft-bV^-, T305-8566 
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Jfto < (rffrm lTSlf 3f 6 ) £ *vr& «? (^tfri^FERM BP- 

5625) , 7c5titeU±Z<7)mn$tfrbmmZti2> 0 a^^OfpM^tCo 
v>Tte#^2000-517182-^<2r=&£#BB $ *utv> 0 

F61 :HT1080^pTet-0FF (CLONTECH) G418M3RK J: 89 L£ x > 

[0 0 7 9] 

(9-2) i«Altfe#:©iS 

J^TO^JH^Pulsed Field Gel Electrophoresis (PFGE) *M^f LT2®^<7) 
iftAlMft (A201F4.323:^7c5hTEL) £^;h^tL£lli L*r 0 PFGE fiGene Nab i 
gator (Amer sham Pharmacia Biotech) l:fffit> 0. 7%T ifu — 7, ^WC&v^TO 
.5xTBE, 180 Volt&U'lS second pulse<D0kft~F15mmif^tZo PFGE^^i 
ffi L fcYAC DNA £ WMMWi KXty 1%&MM T if n - ^ tf)V \z& L . Cl O ^ * 10m 
M Tris(pH 8.0), ImM EDTA, lOOmM NaClO^®^lZ16Bf IHJ«» L/c 0 YAC DNA(0. 
3 fx g/0. 3ml ) &c 100 ^ gcOE. co 1 i tRNA £ x. T 70X: "C 10^f4 W Lt^>^ jKJff L 
. «v*T30U<££ agarase(Sigma)£#n£T42r^2hK/££-£&£U;J: T2fn 
-**mitVtZo £ *L t> i~PFGE £ J&fr b T 7c5hTEL (90kb) 25.?>*A201F4.3 (150kb 
) O/tvKSrfllBLfc (Ell OA) o 
[0 0 8 0] 
(9-3) YACOaiA 

tt« Lfc7c5MEI«RtfA201F4. 3£#0. 3 M gMflJ LfzW:. Superfect (Qiagen) £60 
MliJax.XW.*>frteW#QL, m.ffi.-eiO%*mR]&mttzo KBfe<DmWL*F6imMK 
ffiMLfZo Igmffi. (10% FBS(Trace Scientific Ltd., Noble Park, Austral ia)i 
n D-MEM:Dulbecco's Modified Eagle Medium (Invitrogen Corp., Carlsbad, CA, 
USA)) £90#f&K— m&j&L fz 0 72m$fe£t)Sf*g/ml<D77X^i/z/> (Bias 
ticidin) S«SJD**-C»tt*feS:3«R«HcJJSf*L, JBKtE«*fc&$M*L;fco 
19^<7)BW^m» ? #^a/io 
[0 0 8 1] 

<mmm 1 o > ^^m^^t-a^aitf*^^ 

WbtifzWm&WkfcKa 21-1*7 u -7 (T)V7*J V7°u~y\ SB#J#-S§- 3 tf> 
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DNAifM-^v^v^- y^ftt^^O) WYACOMfB^n-T* (pYAC5^ 
9- (Dr. Maynard V. Olson (Washington University)) %ZholX*tyW tt# t> 
*L&^8kbODNAl£fr#- (@e^iJ#^-4) ^tf^^^^L^^O) &fflv>TFISH?££ 

1 OB) o ^^^^n-yTiiai^^^v^^-^^t,^^^ 

&fe±.\z&7°u--7frb<D^?±)\/tf7FZtit z (mi 1) 0 ^ &7°u-yn±A2 
01F4.3£itMt LTMTO^^-T~PCR^/£ (96°C30#\ 581C40#\ 72°C10 

: aagaccagatagtacagggcctggctac (IE£!j#-^- 1 0) 
T^^-tr^^ : aagattattcaaggttactatgaacacc (@S^!l#-^ 1 1) 

: tgctaatgcttcatctagaaacttatatcctttaattc (@B^!j#^- 1 2) 
T>^-tr>^. : tttccactcgagccaaccaggaattcggcagttac (@fi^0#-^ 1 3) 

•fcV^, : gtgtaagaaggttctctagaggctctacagatagggag (@E^!j#-§- 1 4) 
T>^-fe>^. : aagcagcacttgactcgagtatttttatacatgctctac (gS^!j#-5§- 1 5) 

ttz, 7-u*t Kmm 8 <Dmwm <9MZft.x&& ^soobpose 

ffc_t K2 £r;£fi4 *co -f n ^ T <D is frfim® h fifz (012) 0 
&±om&frt>^ T^ytrH h SE^J£^rt& AX^#YACh t: h /? ^ 

nt *^^^ -^mmz^i-z Aum&mkct zmiosommizmxi-z, z t 
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[0 0 8 2] 

PEG (SIGMA) ^3ml^Jp LTl^^* Lfc 0 ^v^T10//MO^ *7/*4 > (Oubain), 
5yug/mlO-7^^^vv>(Blasticidin) S^^tfS^Afe-e^* U WslsO 

LT7;V7*^K^n-r (@S^iJ#-^3) ;&tF/? fcfvyn-r (IS?!l#-§-5 

^ 58°C40#\ 72lCl0^^1-9--f ?)Vh Lfz25*T4 ? )V) Zff^ ^(Dffi^mmZ 
tifzMAWrPr >mm Vfzk(DX&2>o 

: gtatacatacatacctgaatatg (SE^'JH^ 1 6) 
T > -f - -fe > tgtaggctgaagacgt taaaagaaacac (B53 r !J#-^- 17) 

#:Ji«a6*L&;^o/i7ta6 (Ell 3) ^ < -M#07^7 T^-r^ b SS^U 

tztzz^ ^ -^-fe^-h &c ^ n e > fc r ;v 7 * K@e^J <dwsl<o v ^ f - ;v 

mK&AsT«^2> ZtybmmZfrfz (014) o 
[0 0 8 3] 

< mmm 1 2 > hac^ h <d m mm^^^m^mm 
^mmmzMffiLfzo 

*1M9 i:|WIil<7)^JlI-e7c5hTEL^.D f A201F4.3^ejflL^K562^M (ATCC CCL-24 
3) KmAU /? ?u\£ >mttZ&WL?zHAC$:Qkm-r&fflm (HAC^K562*IB 

m) *ntz 0 z\<DHkmmi562mmt, mk^^x-whKtziikc^mwnosommK 
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3K##fLfco 7c5hTEL^^A201F4.3O^A^^ ; Tf 9BtT. iP*>HAC«r«^T L 
ft v»HT1080«HJ3aS.n ! K562^Bia * itWtiM (n>fn-;v) fcttfflv>/; 0 

i-f. 1Mfe"t?m* Jfiffi U 6iILV<D^^^O f 01igo(dT)l57 , '9 

^-&JBv»TcDNA&^jg;Lfco iWi^ KLmhfLtz^cDM^mmt LX& 
0)7? 4 y h (G y ^nif>0^^y>2S.(D f ^^V>'3) =Srfflv>fcRT-PC 

•fe>'^"/7'1 > "7 u - : gatgccataaagcacctggatg (@S^iJ## 1 8) 
TV^-fey^y^^v- : ttgcagaataaagcctatccttga (IB^J## 1 9) 
[0 0 8 4] 

RT-PCROfif**iai 5<D±tt:gf 0 ft, jff-T^vfc^M^ttfc&T 
C07°9-fv-^Mv^T |5j>f§ &CRT-PCR& ff o fcifeSI L £ 0 

-bV^'/^'fv- : tcacccacactgtgcccatctacga (S2^!j#-^-2 0) 
7Vf-t>^'/7'fv- ; cagcggaaccgctcattgccaatgg (IB5U#-^ 2 1 ) 

ftt/co VT^^'f APCRfiABI PRISM 7700 (ABI 7^7^ K/Uty^fAX 
tt»0 WQiagen QuantiTect SYBR Green PCR kit (Cat 204143) ZM^Xft^tz 

[0 0 8 5] 

015 OTJ^K VTfr94 APCR&K J: Sfff^ftt**^^ ft, HAC^^OHT 
1080<7)$K¥»^li: Lfzt^ommUt LX&y-yffl'K&W&Gy yu\£><o& 

w^mzmLfzo Mc^mxLtz^tKX'o, yu tr>£>#&^ga*Hrio80£ 9 - 

[0 0 8 6] 
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<»J13> HAC^^^^. (^>7'7')^) OfEffi 

^ES»»TT2/GCH2-10) ICR-^* (B^ l^Tlfe^fi) ^£>£P&L*:8 

«iK^^ wmmmmizj ^v^? > 3 i {) &a u esm^ajk 
b&m& Jim. imau mm, wm.) £#111 u ^-etuco^T^* 

7 ADNA£M§!JL7to ^^tL^DNA^^fLT FastStart Taq DNA polymerase (Roc 
he) Srfflv^TPCRSr^fv^ BACS*ODNA=^^aj Lfc,, iB^*:"/:? ^-<7>I£?!l <h 
•9-^^^ (>R^#) te^T?) & 0 
BAC3a7°^^-7-: catcgtctctctgaaaaatcg (@£^!)3H§-2 2) 
CHIPBAC3b 7° 7 4 v — : aggaaacagcaaaactgtgac (@fi5"0#-^ 2 3 ) 

^;V:951C. 951C> 15sg\ 55°C, 10#\ 72"C> 30#X35, 72<C. 9 

PCR^^i^^^^mi 6 (b)^^o 15Eco^^^^^L^^ Ci<7) 
[0 0 8 71 

HAC^ES*tt£ffl^-Cfpth Lfc*-* ^^^^M^^^tt^GCH-HACO^ 

2mft<o** ^^^^<Dmt^mm\-^u^^s^m^tz^mmt^ 0.05% 

h 'J ^v^/lmM EDTA ^ftT-eihr, 37 c C^MaL7to b V -/y^feiia « 
tL/i«=|r^C>^l^ «fc «9 10%FCS*-g-tfDMEM^-e 2 ElSfco 

fco »^WJSl0%FCS*^-tpDMEM>4 1 ^f^$^ 37*0. 5%C02^Ttr^* L/c 

T;V7*^f hWJ^BAC^^^-ifi^J^7 p n--7lcffl^TFISH^fo^^ ^ 
^•7-7^^** (ESUIfi*) 0«^AX^-fe#:(GCH-HAC)^?i|g^tL7t (EI 
1 6(c)) o ^ II 6(a)fi, 'fthfitz** 7^*yx*7F-rm-e&t), %fe^£> 
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<110> JAPAN SCIENCE AND TECHNOLOGY CORPORATION 
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<140> 

<141> 
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<151> 2002-09-03 
<160> 23 

<170> Patentln Ver. 2. 1 
<210> 1 
<211> 17 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> source 
<222> (1) . . (17) 

<223> Human chromosome centromere region 
<400> 1 

nttcgnnnna nncgggn 17 

<210> 2 
<211> 17 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> source 
<222> (1) . . (17) 

<223> Human chromosome 21 centromere region 
<400> 2 

nttcgttgga aacggga 17 

<210> 3 
<211> 1868 
<212> DNA 

<213> Homo sapiens 

tBSE# 2003-3081593 



s<-i? : 58/ 




2002-338865 



^-v: 59/ 



<220> 

<221> source 
<222> (1) . . (1868) 

<223> Human chromosome 21 centromere region 
<400> 3 

aattcaaata aaaggtagac agcagcattc tcagaaattt ctttctgatg tctgcattca 60 
actcatagag ttgaagattg cctttcatag agcaggtttg aaacactctt tctggagtat 120 
ctggatgtgg acatttggag cgctttgatg cctacggtgg aaaagtaaat atcttccata 180 
aaaacgagac agaaggattc tcagaaacaa gtttgtgatg tgtgtactca gctaacagag 240 
tggaaccttt ctttttacag agcagctttg aaactctatt tttgtggatt ctgcaaattg 300 
atatttagat tgctttaacg atatcgttgg aaaagggaat atcgtcatac aaaatctaga 360 
cagaagcatt ctcacaaact tctttgtgat gtgtgtcctc aactaacaga gttgaacctt 420 
tcttttgatg cagcagtttg gaaacactct ttttgtagaa actgtaagtg gatatttgga 480 
tagctctaac gatttcgttg gaaacgggaa tatcatcatc taaaatctag acagaagcac 540 
tattagaaac tacttggtga tatctgcatt caagtcacag agttgaacat tcccttactt 600 
tgagcacgtt tgaaacactc ttttggaaga atctggaagt ggacatttgg agcgctttga 660 
ctgcctttgt tgaaaaggaa acgtcttcca ataaaagcca gacagaagca ttctcagaaa 720 
cttgttcgtg atgtgtgtac tcaactaaaa gagttgaacc tttctattga tagagcagtt 780 
ttgaaacact ctttttgtgg attctgcaag tggatatttg gattgctttg aggatttcgt 840 
tggaagcggg aattcgtata aaaactagac agcagcattc ccagaaattt ctttcggata 900 
tttccattca actcatagag atgaacatgg cctttcatag agcaggtttg aaacactctt 960 
tttgtagttt gtggaagtgg acatttcgat cgccttgacg cctacggtga aaaaggaaat 1020 
atcttcccat aaaaatagac agaagcattc tcagaaactt gttggtgata tgtgtctcaa 1080 
ctaacagagt tgaactttgc cattgataga gagcagtttt gaaacactct ttttgtggaa 1140 
tctgcaagtg gatatttgga tagcttggag gatttcgttg gaagcgggaa ttcaaataaa 1200 
aggtagacag cagcattctc agaaatttct ttctgatgac tgcattcaac tcatagagtt 1260 
gaacattccc tttcatagag caggtttgaa acactctttc tggagtatct ggatgtggac 1320 
atttggagcg ctttgatgcc tatggtgaaa aagtaaatat cttcccataa aaacgagaca 1380 
gaaggattct gagaaacaag tttgtgatgt gtgtactcag ctaacagagt ggaacctctc 1440 
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ttttgatgca gcagtttgga aacactcttt ttgtagaaac tgtaagtgga tatttggata 1500 
gctctaatga tttcgttgga aacgggaata tcatcatcta aaatctagac agaagccctc 1560 
tcagaaacta ctttgtgata tctgcattca agtcacagag ttgaacattc gctttcttag 1620 
agcacgttgg aaacactctt tttgtagtgt ctggaagtgg acatttggag cgctttgatg 1680 
cctttggtga aaaagggaat gtcttcccat aaaaactaga cagaagcatt ctcagaaact 1740 
tgtttttgat gtgtgtaccc agccaaagga gttgaacatt tctattgata gagcagtttt 1800 
gaaacactct ttttgtggaa aatgcaggtg gatatttgga tagcttggag gatttcgttg 1860 
gaagcggg 1868 

<210> 4 
<211> 8286 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Probe for an 



arm region 


of YAC 










<400> 4 












ttctcatgtt 


tgacagctta tcatcgataa 


gctttaatgc 


ggtagtttat 


cacagttaaa 


60 


ttgctaacgc 


agtcaggcac cgtgtatgaa 


atctaacaat 


gcgctcatcg 


tcatcctcgg 


120 


caccgtcacc 


ctggatgctg taggcatagg 


cttggttatg 


ccggtactgc 


cgggcctctt 


180 


gcgggatatc 


gtccattccg acagcatcgc 


cagtcactat 


ggcgtgctgc 


tagcgctata 


240 


tgcgttgatg 


caatttctat gcgcacccgt 


tctcggagca 


ctgtccgacc 


gctttggccg 


300 


ccgcccagtc 


ctgctcgctt cgctacttgg 


agccactatc 


gactacgcga 


tcatggcgac 


360 


cacacccgtc 


ctgtggatca attcccttta 


gtataaattt 


cactctgaac 


catcttggaa 


420 


ggaccggtaa 


ttatttcaaa tctctttttc 


aattgtatat 


gtgttatgtt 


atgtagtata 


480 


ctctttcttc 


aacaattaaa tactctcggt 


agccaagttg 


gtttaaggcg 


caagacttta 


540 


atttatcact 


acggaattcc gtaatcttga 


gatcgggcgt 


tcgatcgccc 


cgggagattt 


600 


ttttgttttt 


tatgtcttcc attcacttcc 


cagacttgca 


agttgaaata 


tttctttcaa 


660 


gggaattgat 


cctctacgcc ggacgcatcg 


tggccggcat 


caccggcgcc 


acaggtgcgg 


720 
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ttgctggcgc ctatatcgcc gacatcaccg 
tcatgagcgc ttgtttcggc gtgggtatgg 
gcgccatctc cttgcatgca ccattccttg 
tactgggctg cttcctaatg caggagtcgc 
gagccttcaa cccagtcagc tccttccggt 
ttatgactgt cttctttatc atgcaactcg 
ttttcggcga ggaccgcttt cgctggagcg 
tcggaatctt gcacgccctc gctcaagcct 
gcgagaagca ggccattatc gccggcatgg 
cgttcgcgac gcgaggctgg atggccttcc 
tcgggatgcc cgcgttgcag gccatgctgt 
agcttcaagg atcgctcgcg gctcttacca 
tcacggcgat ttatgccgcc tcggcgagca 
ccgccctata ccttgtctgc ctccccgcgt 
cgacctgaat ggaagccggc ggcacctcgc 
caatcaattc ttgcggagaa ctgtgaatgc 
cgcgtccgcc atctccagca gccgcacgcg 
catcattttt tttttattct tttttttgat 
taatctccga acagaaggaa gaacgaagga 
gcatatgtag tgttgaagaa acatgaaatt 
caaaaacctg caggaaacga agataaatca 
ctactcatcc tagtcctgtt gctgccaagc 
acttgtgtgc ttcattggat gttcgtacca 
taggtcccaa aatttgttta ctaaaaacac 
agggcacagt taagccgcta aaggcattat 
acagaaaatt tgctgacatt ggtaatacag 
gaatagcaga atgggcagac attacgaatg 
gcggtttgaa gcaggcggca gaagaagtaa 
cagaattgtc atgcaagggc tccctatcta 



atggggaaga tcgggctcgc cacttcgggc 780 
tggcaggccc cgtggccggg ggactgttgg 840 
cggcggcggt gctcaacggc ctcaacctac 900 
ataagggaga gcgtcgaccg atgcccttga 960 
gggcgcgggg catgactatc gtcgccgcac 1020 
taggacaggt gccggcagcg ctctgggtca 1080 
cgacgatgat cggcctgtcg cttgcggtat 1140 
tcgtcactgg tcccgccacc aaacgtttcg 1200 
cggccgacgc gctgggctac gtcttgctgg 1260 
ccattatgat tcttctcgct tccggcggca 1320 
ccaggcaggt agatgacgac catcagggac 1380 
gcctaacttc gatcactgga ccgctgatcg 1440 
catggaacgg gttggcatgg attgtaggcg 1500 
tgcgtcgcgg tgcatggagc cgggccacct 1560 
taacggattc accactccaa gaattggagc 1620 
gcaaaccaac ccttggcaga acatatccat 1680 
gcgcatcccc cccccccttt caattcaatt 1740 
ttcggtttct ttgaaatttt tttgattcgg 1800 
aggagcacag acttagattg gtatatatac 1860 
gcccagtatt cttaacccaa ctgcacagaa 1920 
tgtcgaaagc tacatataag gaacgtgctg 1980 
tatttaatat catgcacgaa aagcaaacaa 2040 
ccaaggaatt actggagtta gttgaagcat 2100 
atgtggatat cttgactgat ttttccatgg 2160 
ccgccaagta caatttttta ctcttcgaag 2220 
tcaaattgca gtactctgcg ggtgtataca 2280 
cacacggtgt ggtgggccca ggtattgtta 2340 
caaaggaacc tagaggcctt ttgatgttag 2400 
ctggagaata tactaagggt actgttgaca 2460 
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ttgcgaagag 


cgacaaagat 


tttgttatcg 


gagatgaagg 


ttacgattgg 


ttgattatga 


acgcattggg 


tcaacagtat 


agaaccgtgg 


ttattgttgg 


aagaggacta 


tttgcaaagg 


acagaaaagc 


aggctgggaa 


gcatatttga 


tattataagt 


aaatgcatgt 


atactaaact 


agt tat tact 


cgggcgtaat 


gatttttata 


gggggggggg 


gcagcgttgg 


gtcctggcca 


aggacccggc 


taggctggcg 


gggttgcctt 


gagcgaacgt 


gaagcgactg 


ctgctgcaaa 


gtcttcggtt 


tccgtgtttc 


gtaaagtctg 


atgttccgga 


tctgcatcgc 


aggatgctgc 


ttaacgaagc 


gctggcattg 


accctgagtg 


gccagttgtt 


taccctcaca 


acgttccagt 


atcgtgagca 


tcctctctcg 


tttcatcggt 


ttacacggag 


gcatcaagtg 


accaaacagg 


tcagaagcca 


gacattaacg 


cttctggaga 


cagacatctg 


tgaatcgctt 


cacgaccacg 


cctcgagggc 


tgcctcgcgc 


gtttcggtga 


cccggagacg 


gtcacagctt 


gtctgtaagc 


cgcgtcagcg 


ggtgttggcg 


ggtgtcgggg 


cggagtgtat 


actggcttaa 


ctatgcggca 


atgcggtgtg 


aaataccgca 


cagatgcgta 


gcttcctcgc 


tcactgactc 


gctgcgctcg 


cactcaaagg 


cggtaatacg 


gttatccaca 


tgagcaaaag 


gccagcaaaa 


ggccaggaac 


cataggctcc 


gcccccctga 


cgagcatcac 


aacccgacag 


gactataaag 


ataccaggcg 


cctgttccga 


ccctgccgct 


taccggatac 
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gctttattgc 


tcaaacraerac 


atgggtggaa 


2520 


cacccgetfft 


sffertttacrat 


gacaagggag 


2580 


ateatetget 


c t c t aeacr tra 


tctgacatta 


2640 


gaaerfccraterc 


taafifcrtaeracr 


ggtgaacgtt 


2700 


gaagatgcesr 


ccasfcaaaac 


taaaaaactg 


2760 


cacaaattag 


asrcttcaatt 


taattatatc 


2820 


atgacgaaaa 


aaaaaaaat t 


ggaaagaaaa 


2880 


cgggtgceca 


tsratcctcrct 


cctgtcgttg 


2940 


actggttaerc 


aeraateraate 


accgatacgc 


3000 


acstctercffa 


ccter acreage 


aacatgaatg 


3060 


saaacecffera 


aertcaerccrcc 


ctgcaccatt 


3120 


tcrerctaccct 


crtfferaacacc 


tacatctgta 


3180 


atttttctct 


£f£ftCCC£TCC*? 


catccatacc 


3240 


aaccffffcrcat 


£ft tcatcatc 


agtaacccgt 


3300 


atcattaccc 


ccatsraacaer 


aaattccccc 


3360 


aaaaaaccgc 


ccttaacater 


gcccgcttta 


3420 


aactcaacga 


ffctsreracfirccr 

o^— ' *^ o& ^^to to 


gatgaacagg 


3480 


ctgatgaect 


ttaccctcacrc 


caagcttatc 


3540 


tcracffffteraa 


aacctcterac 


acatgeaget 


3600 






cccgtcaggg 


3660 


cscaerccatff 


acccaertcac 


gtagegatag 


3720 


tcaeaefcaea 


t tcrtactffaP" 


agtgcaccat 


3780 


asfracraaaat 


accercatcae" 


gcgctcttcc 


3840 


StCCfttCCTfiTC 


t ffCffGfceracfc 


ggtatcagct 


3900 


ffaatcaeefeer 


ataacffcacrcf 

CA U CACAV-^^V^CA^g, 


aaagaacatg 


3960 


cgtaaaaagg 


ccgcgttgct 


ggcgtttttc 


4020 


aaaaatcgac 


gctcaagtca 


gaggtggcga 


4080 


tttccccctg 


gaagctccct 


cgtgcgctct 


4140 


ctgtccgcct 


ttctcccttc 


gggaagcgtg 


4200 
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gcgctttctc 


atagctcacg 


ctgtaggtat 


ctcagttcgg 


tgtaggtcgt 


tcgctccaag 


4260 


ctgggctgtg 


tgcacgaacc 


ccccgttcag 


cccgaccgct 


gcgccttatc 


eggtaactat 


4320 


cgtcttgagt 


ccaacccggt 


aagacacgac 


ttatcgccac 


tggcagcagc 


cactggtaac 


4380 


aggattagca 


gagcgaggta 


tgtaggcggt 


gctacagagt 


tcttgaagtg 


gtggcctaac 


4440 


tacggctaca 


ctagaaggac 


agtatttggt 


atctgcgctc 


tgetgaagee 


agttaccttc 


4500 


ggaaaaagag 


ttggtagctc 


ttgatccggc 


aaacaaacca 


ccgctggtag 


cggtggtttt 


4560 


tttgtttgca 


agcagcagat 


tacgcgcaga 


aaaaaaggat 


ctcaagaaga 


tcctttgatc 


4620 


ttttctacgg 


ggtctgacgc 


tcagtggaac 


gaaaactcac 


gttaagggat 


tttggtcatg 


4680 


agattatcaa 


aaaggatctt 


cacctagatc 


cttttaaatt 


aaaaatgaag 


ttttaaatca 


4740 


atctaaagta 


tatatgagta 


aacttggtct 


gacagttacc 


aatgcttaat 


cagtgaggca 


4800 


cctatctcag 


cgatctgtct 


atttcgttca 


tccatagttg 


cctgactccc 


cgtcgtgtag 


4860 


ataactacga 


tacgggaggg 


cttaccatct 


ggccccagtg 


ctgeaatgat 


accgcgagac 


4920 


ccacgctcac 


cggctccaga 


tttatcagca 


ataaaccagc 


cagceggaag 


ggccgagcgc 


4980 


agaagtggtc 


ctgcaacttt 


atccgcctcc 


atccagtcta 


ttaattgttg 


cegggaaget 


5040 


agagtaagta 


gttcgccagt 


taatagtttg 


cgcaacgttg 


ttgccattgc 


tgeaggcate 


5100 


gtggtgtcac 


gctcgtcgtt 


tggtatggct 


teat t cage t 


ccggttccca 


acgatcaagg 


5160 


cgagttacat 


gatcccccat 


gttgtgcaaa 


aaagcggtta 


gctccttcgg 


tcctccgatc 


5220 


gttgtcagaa 


gtaagttggc 


cgcagtgtta 


tcactcatgg 


ttatggcagc 


actgeataat 


5280 


tctcttactg 


tcatgccatc 


cgtaagatgc 


ttttctgtga 


ctggtgagta 


ctcaaccaag 


5340 


tcattctgag 


aatagtgtat 


gcggcgaccg 


agttgctctt 


gcccggcgtc 


aacaegggat 


5400 


aataccgcgc 


cacatagcag 


aactttaaaa 


gtgetcatea 


ttggaaaacg 


ttcttcgggg 


5460 


cgaaaactct 


caaggatctt 


accgctgttg 


agatccagtt 


cgatgtaacc 


cactcgtgca 


5520 


cccaactgat 


cttcagcatc 


ttttactttc 


accagcgttt 


ctgggtgagc 


aaaaacagga 


5580 


aggcaaaatg 


ccgcaaaaaa 


gggaataagg 


gcgacacgga 


aatgttgaat 


actcatactc 


5640 


ttcctttttc 


aatattattg 


aagcatttat 


cagggttatt 


gtctcatgag 


eggatacata 


5700 


tttgaatgta 


tttagaaaaa 


taaacaaata 


ggggttccgc 


gcacatttcc 


ccgaaaagtg 


5760 


ccacctgacg 


tctaagaaac 


cattattatc 


atgacattaa 


cctataaaaa 


taggegtate 


5820 


acgaggccct 


ttcgtcttca 


agaattaatt 


eggtcgaaaa 


aagaaaagga 


gagggecaag 


5880 


agggagggca 


ttggtgacta 


ttgagcacgt 


gagtatacgt 


gattaagcac 


acaaaggcag 


5940 
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cttggagtat gtctgttatt aatttcacag gtagttctgg tccattggtg aaagtttgcg 6000 
gcttgcagag cacagaggcc gcagaatgtg ctctagattc cgatgctgac ttgctgggta 6060 
ttatatgtgt gcccaataga aagagaacaa ttgacccggt tattgcaagg aaaatttcaa 6120 
gtcttgtaaa agcatataaa aatagttcag gcactccgaa atacttggtt ggcgtgtttc 6180 
gtaatcaacc taaggaggat gttttggctc tggtcaatga ttacggcatt gatatcgtcc 6240 
aactgcatgg agatgagtcg tggcaagaat accaagagtt cctcggtttg ccagttatta 6300 
aaagactcgt atttccaaaa gactgcaaca tactactcag tgcagcttca cagaaacctc 6360 
attcgtttat tcccttgttt gattcagaag caggtgggac aggtgaactt ttggattgga 6420 
actcgatttc tgactgggtt ggaaggcaag agagccccga aagcttacat tttatgttag 6480 
ctggtggact gacgccagaa aatgttggtg atgcgcttag attaaatggc gttattggtg 6540 
ttgatgtaag cggaggtgtg gagacaaatg gtgtaaaaga ctctaacaaa atagcaaatt 6600 
tcgtcaaaaa tgctaagaaa taggttatta ctgagtagta tttatttaag tattgtttgt 6660 
gcacttgcct gcaggccttt tgaaaagcaa gcataaaaga tctaaacata aaatctgtaa 6720 
aataacaaga tgtaaagata atgctaaatc atttggcttt ttgattgatt gtacaggaaa 6780 
atatacatcg cagggggttg acttttacca tttcaccgca atggaatcaa acttgttgaa 6840 
gagaatgttc acaggcgcat acgctacaat gacccgattc ttgctagcct tttctcggtc 6900 
ttgcaaacaa ccgccggcag cttagtatat aaatacacat gtacatacct ctctccgtat 6960 
cctcgtaatc attttcttgt atttatcgtc ttttcgctgt aaaaacttta tcacacttat 7020 
ctcaaataca cttattaacc gcttttacta ttatcttcta cgctgacagt aatatcaaac 7080 
agtgacacat attaaacaca gtggtttctt tgcataaaca ccatcagcct caagtcgtca 7140 
agtaaagatt tcgtgttcat gcagatagat aacaatctat atgttgataa ttagcgttgc 7200 
ctcatcaatg cgagatccgt ttaaccggac cctagtgcac ttaccccacg ttcggtccac 7260 
tgtgtgccga acatgctcct tcactatttt aacatgtgga attaattcta aatcctcttt 7320 
atatgatctg ccgatagata gttctaagtc attgaggttc atcaacaatt ggattttctg 7380 
tttactcgac ttcaggtaaa tgaaatgaga tgatacttgc ttatctcata gttaactcta 7440 
agaggtgata cttatttact gtaaaactgt gacgataaaa ccggaaggaa gaataagaaa 7500 
actcgaactg atctataatg cctattttct gtaaagagtt taagctatga aagcctcggc 7560 
attttggccg ctcctaggta gtgctttttt tccaaggaca aaacagtttc tttttcttga 7620 
gcaggtttta tgtttcggta atcataaaca ataaataaat tatttcattt atgtttaaaa 7680 
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ataaaaaata aaaaagtatt ttaaattttt aaaaaagttg attataagca tgtgaccttt 7740 
tgcaagcaat taaattttgc aatttgtgat tttaggcaaa agttacaatt tctggctcgt 7800 
gtaatatatg tatgctaaag tgaactttta caaagtcgat atggacttag tcaaaagaaa 7860 
ttttcttaaa aatatatagc actagccaat ttagcacttc tttatgagat atattataga 7920 
ctttattaag ccagatttgt gtattatatg tatttacccg gcgaatcatg gacatacatt 7980 
ctgaaatagg taatattctc tatggtgaga cagcatagat aacctaggat acaagttaaa 8040 
agctagtact gttttgcagt aatttttttc ttttttataa gaatgttacc acctaaataa 8100 
gttataaagt caatagttaa gtttgatatt tgattgtaaa ataccgtaat atatttgcat 8160 
gatcaaaagg ctcaatgttg actagccagc atgtcaacca ctatattgat caccgatata 8220 
tggacttcca caccaactag taatatgaca ataaattcaa gatattcttc atgagaatgg 8280 
cccaga 8286 

<210> 5 

<211> 3631 

<212> DNA 

<213> Homo sapiens 

<400> 5 

aagaccagat agtacagggc ctggctacaa aaatacaagc ttttactatg ctattgcaat 60 
actaaacgat aagcattagg atgttaagtg actcaggaaa taagattttg ggaaaaagta 120 
atctgcttat gtgcacaaaa tggattcaag tttgcagata aaataaaata tggatgatga 180 
ttcaagggga cagatacaat ggttcaaacc caagaggagc agtgagtctg tggaattttg 240 
aaggatggac aaaggtgggg tgagaaagac atagtattcg acctgactgt gggagatgag 300 
aaggaagaag gaggtgataa atgactgaaa gctcccagac tggtgaagat aacaggagga 360 
aaccatgcac ttgaccctgg tgactctcat gtgtgaaggg tagagggata ttaacagatt 420 
tactttttag gaagtgctag attggtcagg gagttttgac cttcaggtct tgtgtctttc 480 
atatcaagga acctttgcat tttccaagtt agagtgccat attttggcaa atataacttt 540 
attagtaatt ttatagtgct ctcacattga tcagactttt tcctgtgaat tacttttgaa 600 
tttggctgta tatatccaga atatgggaga gagacaaata attattgtag ttgcaggcta 660 
tcaacaatac tggtctctct gagccttata acctttcaat atgccccata aacagagtaa 720 
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acagggatta 


ttcatggcac 


taaatatttt 


gtgcattttt 


tgatacatat 


ttttatatat 


aacatgtgac 


tgattaagtc 


tagatattta 


tctatgtatt 


gagaaaattt 


caaatcctca 


agtaattaac 


tatagtcacc 


ctactcaaat 


tccacttttt 


taccaaccaa 


catctcttaa 


agctctgata 


actatcattc 


tactctcata 


gatgaataaa 


aacatgtgat 


atttgacttt 


tttggcatac 


caagagtttg 


tttttgttct 


tctggttcca 


tccatgttgc 


tacaaatgac 


tactgtgcaa 


aaaatacaat 


tttttaatcc 


cccaaacctt 


aactattgtg 


aataggtgct 


gatatactga 


tttcctttct 


tttggataaa 


atagttctgt 


ttttagttta 


ttgagaaatc 


ttttacattc 


ccaccaacag 


tgtgtaagaa 


gatctgttat 


tttttgtctt 


ttttgttaat 


attgtagttt 


tgatttgcat 


ttccctgatc 


tgttggtcat 


ttgtatatct 


ttttctgaga 


ttgggattgt 


tgttattttc 


ttgataatca 


ttttgtcaga 


tgtatagatt 


gtgaagattt 


agactcttcc 


ttttgccatg 


caaaagctct 


tgtttttatg 


tgtttgcatt 


tgtgttcttg 


gaagggtttt 


tccgatgtta 


ttttctagaa 


cttgatccat 


cttaagttga 


tttttgtata 


cctacatgta 


gcttgccagc 


tatcccgact 


tatgtttttg 


tttgctttgt 


caaagatcag 


ggttctctat 


tctgttccat 


tggtccgatg 


tttttggtga 


ctatggcctt 


attgtatagt 


tttgttcttt 


tttttagact 


tgcttgttta 
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LatL L dgg t *~ 


agtcaacaaa 


tggaggcaat 


780 


f f o f ctcrctcrr* o 

t tatggggca 


i~ rf 4~ 4- *"»/**» 4- 4- 

tgtgacact t 


acatgectag 


840 


crrrrj f o f r»/**o f 
ggdLdLCCdl 


tactttgagc 


atttatcatt 


900 


f f f r* f cro r* r* o 

L L LLLgdl*l~d 


f f f f rprt 0 0 4- 0 

LLC LgdddLd 


tataataaat 


960 


dLtddCdL Ld 


taaactaacL 


aatccttctt 


1020 


51 f /t*p/"* f crrr* 


dtdCdCdtCd 


cacatttttc 


1080 


fT^or'O f crocr 


or*/"*o/"*ffff f 
dLLdL LLLLt 


tagctccaca 


1140 


r* f erf" o f r* f cr cr 


/>f frjf 4- f fof 

LLldt t L LdL 


tatctatctc 


1200 


or* f fr* £i crcrcrr* 
gt L LCagggL 


f f f /**oof f 00 
L L LLddL Ldd 


cataatgacc 


1260 


oorra f f f r* o f 
ddgdL L LtaL 


tpf f f f fpof 
LC L L L L LtdL 


ggcaaaatag 


1320 


erf" fr*of/**fcrf 
L LLdLL Lg L 


4- rro f orvo/** 
Igd L dgdCdC 


ttaggttgat 


1380 


fr*5i5ifooor*o 


4- ryo rrf <*rf oof 
IgdgLgtddt 


gtgtccattg 


1440 


fo0.r , r k O/" % focr 
L ddC v,dU L dg 


4" <TO CTO f f r*/"» f 

Lgdgdt tgCt 


ggattgtatg 


1500 


f f f*o f" or*f erf* 


f f f ppof oof 
L L LLLdLddL 


ggttgtacta 


1560 


agdg L LLLL L 


f f f rf prof 0 
L L LCtCCdtd 


tcctcacaag 


1620 


* 51 crp o f f f f o o 
dgta L L L Lad 


r* f 0 cro erf 0 0 cr 
U L dgdg L ddg 


tagatatctc 


1680 


off- acrf cro f cr 

dL LdgL^dlg 


f f cro cro f f f f 
L LgdgdL L L L 


ttcatatgtt 


1740 


f f erf rf erf f r 
L Lg IL Lg L LC 


of rrf p/>f f of 

atgtccttat 


cctactttta 


1800 


f f erf af rof f 

L Lg LtdL L 


f f 0 rro nv» pf rr 

ttagagcctg 


gatattattc 


1860 


It* frT*tT* f erf 


crrrrrf f rrf r»f rr 

g&gttgtctg 


tttattctgc 


1920 


f f ocrf f f oof 
L L dg L L L dd t 


f f 0 rrf r* r* a* *~% rf 

t tagtcccag 


atattttctt 


1980 


f r* 0 f cro cjof p 
Ltd. LgdddLt 


c l 1 1 cc t aag 


ccaatgtgta 


2040 


L LgL Ldtdg L 


f f r* 0 exefr* f f 0 
L LCdggCt td 


gatttaagtc 


2100 


?*i crcrf cro cr 0 cr 0 
Lgdgdgd 


f rro 0 rro f r» r» 0 
LgddgdLLCd 


gtttcattct 


2160 


r*5if f f erf f cro 

L L LgL Lgd 


0 f orrrrrrf crr*r* 


ctttcccatt 


2220 


ttcggatgta 


agtatttgag 


tttatttctg 


2280 


tgcctatttg 


tacaccagca 


tcatgctgtg 


2340 


ttgaaatgag 


gtaatgtaat 


gecattcaga 


2400 


ttgggctctt 


ttttggttcc 


ataagaattt 


2460 
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taggattgtt 


ttttctagtt 


ctgtgaaggc 


taatggtggt 


atttatggga 


attgcaatgc 


2520 


aatttgtagg 


ttgcttctgg 


cattatggcc 


attttcacaa 


tattgattct 


acccatctat 


2580 


gagaatggca 


tgtgtttcca 


tttgtttgtg 


tcttatatga 


ttactatcag 


ccgtgttttg 


2640 


tagttttcct 


tgtagatgtc 


tttcacctcc 


ttggttaggt 


atatattcct 


aagtttttgt 


2700 


tttgttttgt 


tttgtttttt 


gcagctattg 


taaaaggggt 


tgagttattg 


attttattct 


2760 


catcttggtc 


attgctggta 


tgtaagaaag 


caactcattg 


gtgtacgtta 


attttgtatc 


2820 


cagaaacttt 


gctgaattat 


tttatcagtt 


ctagggggtt 


ttggaggagt 


ctttagagtt 


2880 


ttctacatac 


acaatcatat 


catcagcaaa 


cagtgacagt 


ttgactttct 


ctttaacaat 


2940 


ttggatgtgc 


tttacttgtt 


tctcttgtct 


gattgctctt 


gctaggactt 


ccagtaatat 


3000 


gttaaagaga 


agtggtgaga 


gtgggtatcc 


ttgtctcatt 


ccagttttca 


gacagaatgc 


3060 


ttttaacttt 


ttcccattca 


atataatgtt 


ggctgtgtgt 


ttaccatagc 


tggcttttat 


3120 


tacattgagg 


tatgtccttt 


gtaaaccgat 


tttgctgagt 


tttagtcata 


aagtgatgtt 


3180 


gaattttgtt 


gaatgcagtt 


tctgtggcta 


ttgagataat 


cacatgattt 


ttgtttccaa 


3240 


ttctctttat 


gttgtgtatc 


acacttattg 


acttgcgtat 


gttaaaccat 


ccgtgcatcc 


3300 


ctcgcatgaa 


accacttgat 


catgggtttt 


gatatgccgt 


gtgggatgct 


attagctata 


3360 


ttttgtcaag 


gatgttggca 


tctatgttca 


tcagggatat 


tgatctgtag 


tgtttttttt 


3420 


ttttggttat 


gttctttccc 


agttttggta 


ttaaggtgat 


actggcttca 


tagaatgatt 


3480 


tagggaggat 


tctctctttc 


tctatcttgt 


agaatactgt 


caataggatt 


ggtatcaatt 


3540 


cttctttgaa 


tgtctggtag 


aattcgaacg 


tctcctttag 


gttttctagt 


ttattcatgt 


3600 


aaaggtgttc 


atagtaacct 


tgaataatct 


t 3631 









<210> 6 
<211> 3386 
<212> DNA 

<213> Homo sapiens 
<400> 6 

tgctaatgct tcattacaaa cttatatcct 
ggggtgagga acaattgaaa catttgggct 
tgtgtgtgtg tgtgtgtgtg tcagcgtgtg 



ttaattccag atgggggcaa agtatgtcca 60 
ggagtagatt ttgaaagtca gctctgtgtg 120 
tttcttttaa cgtcttcagc ctacaacata 180 
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cagggttcat 


ggtgggaaga 


agatagcaag 


atttaaatta 


tggccagtga 


ctagtgcttg 


240 


aaggggaaca 


actacctgca 


tttaatggga 


aggcaaaatc 


tcaggctttg 


agggaagtta 


300 


acataggctt 


gattctgggt 


ggaagctggg 


tgtgtagtta 


tetggaggee 


aggctggagc 


360 


tctcagctca 


ctatgggttc 


atctttattg 


tctcctttca 


tctcaacagc 


tcctgggaaa 


420 


tgtgctggtg 


accgttttgg 


caatccattt 


eggcaaagaa 


ttcacccctg 


aggtgeagge 


480 


ttcctggcag 


aagatggtga 


ctgcagtggc 


cagtgccctg 


tcctccagat 


accactgagc 


540 


ctcttgccca 


tgattcagag 


ctttcaagga 


taggctttat 


tetgeaagea 


atacaaataa 


600 


taaatctatt 


ctgetgagag 


atcacacatg 


attttcttca 


gctctttttt 


ttacatcttt 


660 


ttaaatatat 


gagecacaaa 


gggtttatat 


tgagggaagt 


gtgtatgtgt 


atttctgeat 


720 


gcctgtttgt 


gtttgtggtg 


tgtgcatgct 


cctcatttat 


ttttatatga 


gatgtgcatt 


780 


ttgatgagca 


aataaaagca 


gtaaagacac 


ttgtacacgg 


gagttctgea 


agtgggagta 


840 


aatggtgttg 


gagaaatccg 


gtgggaagaa 


agacctctat 


aggacaggac 


ttctcagaaa 


900 


cagatgtttt 


ggaagagatg 


ggaaaaggtt 


cagtgaagac 


ctgggggctg 


gattgattgc 


960 


agctgagtag 


caaggatggt 


tcttaatgaa 


gggaaagtgt 


tccaagcttt 


aggaattcaa 


1020 


ggtttagtca 


ggtgtagcaa 


ttctatttta 


ttaggaggaa 


tactatttct 


aatggcactt 


1080 


agcttttcac 


agcccttgtg 


gatgectaag 


aaagtgaaat 


taatcccatg 


ccctcaagtg 


1140 


tgcagattgg 


tcacagcatt 


tcaagggaga 


gacctcattg 


taagactctg 


ggggaggtgg 


1200 


ggacttaggt 


gtaagaaatg 


aatcagcaga 


ggctcacaag 


tcagcatgag 


catgttatgt 


1260 


ctgagaaaca 


gaccagcact 


gtgagatcaa 


aatgtagtgg 


gaagaatttg 


tacaacatta 


1320 


attggaaggt 


ttacttaatg 


gaatttttgt 


atagttggat 


gttagtgcat 


ctctataagt 


1380 


aagagtttaa 


tatgatggtg 


ttaeggaect 


ggtgtttgtg 


tctcctcaaa 


attcacatgc 


1440 


tgaatcccca 


actcccaact 


gaccttatct 


gtgggggagg 


cttttgaaaa 


gtaattaggt 


1500 


t t age t gage 


tcataagagc 


agatccccat 


cataaaatta 


ttttccttat 


cagaagcaga 


1560 


gagacaagee 


atttctcttt 


cctcccggtg 


aggacacagt 


gagaagtccg 


ccatctgcaa 


1620 


tccaggaaga 


gaaccctgac 


cacgagtcag 


ccttcagaaa 


tgtgagaaaa 


aactctgttg 


1680 


ttgaagecac 


ccagtctttt 


gtattttgtt 


atagcacctt 


acactgagta 


aggcagatga 


1740 


agaaggagaa 


aaaaataagc 


ttgggttttg 


agtgaactac 


agaccatgtt 


atctcaggtt 


1800 


tgeaaagetc 


ccctcgtccc 


ctatgtttca 


gcataaaata 


cctactctac 


tactctcatc 


1860 


tataagaccc 


aaataataag 


cctgcgccct 


tctctctaac 


tttgatttct 


cctattttta 


1920 
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cttcaacatg 


ctttactcta 


gccttgtaat gtctttacat 


acagtgaaat 


gtaaagttct 


1980 


ttattctttt 


tttctttctt 


tcttttttct cctcagcctc 


agaatttggc 


acatgccctt 


2040 


ccttctttca 


ggaacttctc 


caacatctct gcctggctcc 


atcatatcat 


aaaggtccca 


2100 


cttcaaatgc 


agtcactacc 


gtttcaggat atgcactttc 


tttctttttt 


gttttttgtt 


2160 


ttttttaagt 


caaagcaaat 


ttcttgagag agtaaagaaa 


taaacgaatg 


actactgeat 


2220 


aggcagagca 


gccccgaggg 


ccgctggttg ttccttttat 


ggttatttct 


tgatgatatg 


2280 


ttaaacaagt 


tttggattat 


ttatgccttc tctttttagg 


ccatataggg 


taactttctg 


2340 


acattgccat 


ggcatgtttc 


ttttaattta atttactgtt 


accttaaatt 


caggggtaca 


2400 


cgtacaggat 


atgcaggttt 


gttttatagg taaaagtgtg 


ccatggtttt 


aatgggtttt 


2460 


ttttttcttg 


taaagttgtt 


taagtttctt gtttactctg 


gatattggee 


tttgtcagaa 


2520 


gaatagattg 


gaaaatcttt 


ttcccattct gtagattgtc 


tttcgctctg 


atggtagttt 


2580 


cttttgctga 


gcaggagctc 


tttagtttaa ttagattcca 


ttggtcaatt 


tttgcttttg 


2640 


ctgcaattgc 


ttttcacgct 


t teat cat ga aatctgtgcc 


cgtgtttata 


tcatgaatag 


2700 


tattgccttg 


atttttttct 


aggcttttta tagtttgggg 


tttttcattt 


aagtctctaa 


2760 


tccatccgga 


gttaattttg 


gataaggtat aaggaaggag 


tccagtttca 


tttttcagca 


2820 


tatggctagc 


cagttctccc 


ccatcattta ttaaattgaa 


aatcctttcc 


ecattgettg 


2880 


cttttgtcag 


gtttctaaaa 


gacagatggt tgtaggtaca 


atatgeagtt 


tcttcaagtc 


2940 


atataatacc 


atctgaaatc 


tcttattaat tcatttcttt 


tagtatgtat 


gctggtctcc 


3000 


tctgctcact 


atagtgaggg 


caccattagc cagagaatct 


gtctgtctag 


ttcatgtaag 


3060 


attctcagaa 


ttaagaaaaa 


tggatggcat atgaatgaaa 


cttcatggat 


gacatatgga 


3120 


atctaatgtg 


tatttgttga 


attaatgeat aagatgeaac 


aagggaaagg 


ttgacaactg 


3180 


cagtgataac 


ctggtattga 


tgatataaga gtctatagat 


cacagtagaa 


gcaataatca 


3240 


tggaaaacaa 


ttggaaatgg 


ggaacageca caaacaagaa 


agaatcaata 


ctaccaggaa 


3300 


agtgactgca 


ggtcactttt 


ectggagegg gtgagagaaa 


agtggaagtt 


gcagtaactg 


3360 


ccgaattcct 


ggttggctga 


tggaaa 3386 









<210> 7 
<211> 2838 
<212> DNA 
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<213> Homo 


sapiens 




<400> 7 






gtgtaagaag 


gttcctgagg 


ctctacagat 


catgggaaaa 


gagaaaagca 


agggaaccgt 


ccaaagagca 


gaaattatca 


agaactcttg 


tctagggaag 


acctcaaccc 


taagacatag 


aacaattact 


gagaaaataa 


tgtgctcaat 


tatgttgtct 


ttcttcctcc 


ttcctttgcc 


atcaagtgtt 


cctgctccaa 


gaaatagctt 


taaagaattt 


cctcttatct 


tcccatattt 


gtgacctctc 


ttgaccccag 


ccacaataaa 


aaccctcccc 


gacaccatat 


ttttatattt 


tccgtgcttt 


ataagcaatt 


ctgcctattc 


atattaaatt 


catcaatggg 


cagaaagaaa 


aacgaatgag 


taaatgagta 


aatgaaggaa 


ttagaggaca 


atattaataa 


taccatcgca 


tacaaagagg 


aagcatgcag 


taaacaaccg 


aatatttttt 


tccttgagca 


catttttgcc 


ttctcagttg 


tatacatttt 


taaaaatctg 


tacttgaata 


cctaaacaga 


atctgttgtt 


ctctgtctgt 


actgccagaa 


tatactgaca 


cattttgaat 


tgactggcag 


cagaagctct 


tatacatagt 


aggcatgaga 


ctctttatac 


catatcagaa 


gcagagctac 


tcagggcatt 


atagggaagt 


tctcataaga 


gtaagatatt 


acagtaagag 


agattgtaga 


ccttatgatc 


tccaaaagtc 


aaaaaaaaag 


agcaaatata 


agaagtagtc 


agtgagtcta 


ggcaagatgt 


catgagaaca 


tcacctggat 


gggacatgtg 



agggagcact 


tgtttatttt 


acaaagagta 


60 


acaaggcatt 


aatgggtgac 


acttctacct 


120 


atacaaagat 


aatactggca 


ctgcagaggt 


180 


cctcaagggt 


aatagctacg 


attaaactcc 


240 


taaaggcata 


atgattactc 


aagacaatgt 


300 


tgcacattgt 


agcccataat 


actatacccc 


360 


cctcctctta 


cttgccccag 


aacatctctg 


420 


cagtcaagat 


tcattgctca 


cgtattactt 


480 


cttctctata 


ctacccaaaa 


aatctttcca 


540 


ttcttattta 


tttcatgcac 


acacacacac 


600 


tctaccttct 


tacaatgcct 


actgtgcctc 


660 


atatttattc 


aagaaaacag 


tgaatgaatg 


720 


tgattattcc 


ttgctttaga 


acttctggaa 


780 


cagtgtttct 


ttgttgttaa 


tgctacaaca 


840 


aacagttatt 


tcctttctga 


tcataggagt 


900 


ataggtaaaa 


ttagaaggat 


ttttagaact 


960 


tattatatgc 


atgttgatta 


attttaaact 


1020 


tccttgtgtt 


tgaaagtgct 


ttcacagtaa 


1080 


atgtgttata 


gttaactgtt 


ttgatcacaa 


1140 


ttttatatcc 


atgtgttttc 


cttaagtcat 


1200 


tgaataagat 


atttaggaac 


cactggttta 


1260 


ttggggaaga 


tcactttcac 


attcctgagc 


1320 


aaaaggagat 


acttgtgtgg 


tattcgaaag 


1380 


ttgataggga 


aaacaaacta 


cattcctttc 


1440 


gcttactata 


ccttctattc 


ctacaccatt 


1500 


tggccctaaa 


aatccaaata 


ccagagaatt 


1560 


ccgagcaaca 


caattactat 


atgctaggca 


1620 
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ttgctatctt 


catattgaag 


atgaggaggt 


tgttatatta 


aaattatttg 


ttagagtaga 


taaatgatga 


tacacatgga 


cacaaagaat 


gttgagggtg 


ggaagaggga 


gacgatgaaa 


gagtgatgaa 


ataatctgta 


catcaagacc 


tacatgtacc 


cccaaattta 


aaataaagtt 


tcaagatttg 


gctttaattt 


tatttgataa 


tatggcgttg 


ctttataaac 


tatgttcagt 


gaaagagagg 


gagagaggaa 


gggaagagag 


aatttttcaa 


taaaataatt 


taatgtcagg 


ccatctcttg 


agcttcagag 


cagtcctctg 


tcagactgaa 


gccaagattc 


tacctctaaa 


gtacctctgc 


tctccataaa 


ttgacaccat 


attctgaatg 


aaaatctgag 


cccagtggag 


atataaattt 


tctgtaataa 


ttatgcatat 


tattgctttt 


ggtaagaaat 


acaacttttt 


tattttgtgt 


gtgtgcggtt 


tgtttctatg 


cattttaatt 


aattaattct 


gagagctgct 


gcgagagaag 


tctgtagcaa 


gtagctagac 


ttgctaaaat 


gtctcacttg 


gggaatttta 


tctagtcaag 


tgctgctt 2838 



<210> 8 
<211> 6 
<212> DNA 

<213> Homo sapiens 
<400> 8 
ttaggg 6 



caagagatga 


aaaaagactt 


ggcaccttgt 


1680 


gcttttgtaa 


gagtctagga 


gtgtgggagc 


1740 


agatcaacag 


acacccaggc 


ctacttgagg 


1800 


aagaacctat 


tgggtattaa 


gttcatcact 


1860 


cagtgatatg 


caatttacct 


atataacttg 


1920 


aaaacaaagt 


ataggaatgg 


aattaattcc 


1980 


tttatcaaat 


ggttgttttt 


cttttctcac 


2040 


atgtctgaat 


gaaagggtgt 


gtgtgtgtgt 


2100 


gacgtaataa 


tgtgaatttg 


agttcatgaa 


2160 


agaattaagc 


ctaatagtct 


cctaaatcat 


2220 


aattaatgcc 


tacatgtttg 


taaagggtgt 


2280 


gagatgcaat 


ctcaaattta 


tctgaagact 


2340 


ggcccactta 


atgaggttaa 


aaaaaagcta 


2400 


gaaatattaa 


tgaacaaggt 


gcagactgaa 


2460 


actttagcaa 


agttctgtct 


atgttgactt 


2520 


aaagtgaact 


aaactatcct 


at t tccaaac 


2580 


ggttctggtt 


ttcttggagc 


atttttattt 


2640 


gagttgtgtt 


tactgagaga 


ttgtgtatct 


2700 


tgtgcttgac 


ctaggaacat 


atacagtaga 


2760 


gactaaacag 


tagagcatgt 


ataaaaatac 


2820 
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<210> 9 
<211> 1884 
<212> DNA 
<213> Homo sapiens 
<400> 9 

gtatacatac atacctgaat atggaatcaa atatttttct aagatgaaac agtcatgatt 60 
tatttcaaat aggtacggat aagtagatat tgaggtaagc attaggtctt atattatgta 120 
acactaatct attactgcgc tgaaactgtg gtctttatga aaattgtttt cactacacta 180 
ttgagaaatt aagagataat ggcaaaagtc acaaagagta tattcaaaaa gaagtatagc 240 
actttttcct tagaaaccac tgctaactga aagagactaa gatttgtccc gtcaaaaatc 300 
ctggacctat gcctaaaaca catttcacaa tccctgaact tttcaaaaat tggtacatgc 360 
tttagcttta aactacaggc ctcactggag ctacagacaa gaaggtaaaa aacggctgac 420 
aaaagaagtc ctggtatcct ctatgatggg agaaggaaac tagctaaagg gaagaataaa 480 
ttagagaaaa actggaatga ctgaatcgga acaaggcaaa ggctataaaa aaaattaagc 540 
agcagtatcc tcttgggggc cccttcccca cactatctca atgcaaatat ctgtctgaaa 600 
cggtccctgg ctaaactcca cccatgggtt ggccagcctt gccttgacca atagccttga 660 
caaggcaaac ttgaccaata gtcttagagt atccagtgag gccaggggcc ggcggctggc 720 
tagggatgaa gaataaaagg aagcaccctt cagcagttcc acacactcgc ttctggaacg 780 
tctgagatta tcaataagct cctagtccag acgccatggg tcatttcaca gaggaggaca 840 
aggctactat cacaagcctg tggggcaagg tgaatgtgga agatgctgga ggagaaaccc 900 
tgggaaggta ggctctggtg accaggacaa gggagggaag gaaggaccct gtgcctggca 960 
aaagtccagg tcgcttctca ggatttgtgg caccttctga ctgtcaaact gttcttgtca 1020 
atctcacagg ctcctggttg tctacccatg gacccagagg ttctttgaca gctttggcaa 1080 
cctgtcctct gcctctgcca tcatgggcaa ccccaaagtc aaggcacatg gcaagaaggt 1140 
gctgacttcc ttgggagatg ccataaagca cctggatgat ctcaagggca cctttgccca 1200 
gctgagtgaa ctgcactgtg acaagctgca tgtggatcct gagaacttca aggtgagtcc 1260 
aggagatgtt tcagcactgt tgcctttagt ctcgaggcaa cttagacaac tgagtattga 1320 
tctgagcaca gcagggtgtg agctgtttga agatactggg gttgggagtg aagaaactgc 1380 
agaggactaa ctgggctgag acccagtggc aatgttttag ggcctaagga gtgcctctga 1440 
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aaatctagat ggacaacttt gactttgaga aaagagaggt ggaaatgagg aaaatgactt 1500 

ttctttatta gatttcggta gaaagaactt tcacctttcc cctatttttg ttattcgttt 1560 

taaaacatct atctggaggc aggacaagta tggtcgttaa aaagatgcag gcagaaggca 1620 

tatattggct cagtcaaagt ggggaacttt ggtggccaaa catacattgc taaggctatt 1680 

cctatatcag ctggacacat ataaaatgct gctaatgctt cattacaaac ttatatcctt 1740 

taattccaga tgggggcaaa gtatgtccag gggtgaggaa caattgaaac atttgggctg 1800 

gagtagattt tgaaagtcag ctctgtgtgt gtgtgtgtgt gtgtgtgtgt cagcgtgtgt 1860 
ttcttttaac gtcttcagcc taca 1884 

<210> 10 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequenceiPCR primer 
<400> 10 

aagaccagat agtacagggc ctggctac 28 

<210> 11 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :PCR primer 
<400> 11 

aagattattc aaggttacta tgaacacc 28 

<210> 12 
<211> 38 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :PCR primer 
<400> 12 

tgctaatgct tcatctagaa acttatatcc tttaattc 38 

<210> 13 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerPCR primer 
<400> 13 

tttccactcg agccaaccag gaattcggca gttac 35 

<210> 14 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerPCR primer 
<400> 14 

gtgtaagaag gttctctaga ggctctacag atagggag 38 

<210> 15 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial SequencerPCR primer 
<400> 15 

aagcagcact tgactcgagt atttttatac atgctctac 39 

<210> 16 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:PCR primer 
<400> 16 

gtatacatac atacctgaat atg 23 

<210> 17 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:PCR primer 
<400> 17 

tgtaggctga agacgttaaa agaaacac 28 

<210> 18 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer for 
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RT-PCR 
<400> 18 

gatgccataa agcacctgga tg 22 

<210> 19 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer for 

RT-PCR 

<400> 19 

ttgcagaata aagcctatcc ttga 24 

<210> 20 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer for 

RT-PCR 

<400> 20 

tcacccacac tgtgcccatc tacga 25 

<210> 21 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: Primer for 

RT-PCR 

<400> 21 

cagcggaacc gctcattgcc aatgg 25 



<210> 22 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:PCR primer 
<400> 22 

catcgtctct ctgaaaaatc g 21 

<210> 23 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:PCR primer 
<400> 23 

aggaaacagc aaaactgtga c 21 

[mil mitew*&nwfciftK&W2>^ h7^7x^ hBAcoawirfcon-c 

* t#>tzm-C$>2>o GGHl-BAClcJnx.rCMV/«100BACX»iSV/«50BAC*fflv^=3 h 
*l& 0 l~HAC±Jfi, a 21-1 7 ^ "7 * 4 KDNA"7°n-ri:BAC^^^-7 p n--/^)W 
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Jfi. GCHlitfc^ ^;i/#^#> ^ tL^HAC*^i-^>m^^^-r o 

[in 2 ] in 2 itMc^mmwhz^f^Gcnm^wi^^t t&fzmx$> 

ho IFN- y mm<DJf&T, RUmffeTlZiS^Tm/GCW-lO „ HT/GCH5-1825.mi 
T1080« iZ £> if * GCH1?&14 £ i03e L fciKMlW*^ Zti& 0 <D&T- 9 it £ *l 

[0 3] EI 3 l± T ;V 7 * ^ KBAC&tfGCHl-BACO n > ^ b 7 * h £^1-E|-e& 
&o CMV/alOO BACfi. BAC-^ 9 9 ~\HiZ\L Y 21#%fe>f£E& 5fc<7> 100kb<7) a 21-1 T 

jv7*-f kebl ^WfLIRm^^l-^^^ocMV-Bsd (t^;^;^ • 

(Aspergillus terreus) ft^OBlasticidin ST'T < ^--bfatfSTO 3 
-£-g-tfo SV/«50 BACfi> 50kbOa21-IT;V7*-f KB5?!k &tfSV2-B 
sr (/^;V^ •■bP')^ (Bacillus cereus) ft5|t<7)Blasticidin St"*T ^ i — -if 
itfzH 1 ) ?iiR^-#-£#fro GCHl-BAC(iGCHljt-fST-^#tfl80 kbO^VADNA 
WfM-Sr^-tro FISHfl?#rJl. "^if >#*rJB. RV*(Xmmtt<D^9 V > (1-6) ffl 

i^*'-^^ 2tWIO**«^^tI$^ 0 BAO^^-iiE.colift-C 
OlKOfefeO^ n?A7 i-n-^jBtttstte^ (Cm) 

[0 4] 04 itl&C±<D(mii/9*i-)l'*&m-r& fz&<DFISlfflffi<D&%kZ7F*f 
mx$>Z>o HT/GCH2-10^HJ3i^ (CMV/ a 100 BAC t GCHl-BAC?) 3f7^7i^y 

3 > k t o ti£j& $ ttTt) . ^mrr/GCH5-i8 (sv/ « 50 bac t gchi-baco 3^7 

^^-yn-^ (#) £ C£flB) , XttGCHU^ V >456 (If) WGCHl^* 
V>1 (^) £ (*flB) ^^r'J^X$€tv^ 0 «9 (iHAC^^-to 
CH 5 ] II 5 t±(XMl-MCO«^j¥f*fOj»*«r^i-|lI-C**o HACftOGCHlitfc 
ttM&mmfrtirLfclgM&TFZtL&o HT/GCH2-10 „ HT/GCH5-18 > JkTfYJZs 
* 7 ^ 9 -> 3 ^ £ fi 1 o T V > & V>HT1080#> h H M L f 9 A DNA £BamHI (A) X ttStu 
1(B) TfM'fbL, #ftW*^««»»-efi'1BL7feo rt^EttGCHimfe^^^GCHl 
-BACSr^JB L^r^tc, US^n - r (A)RV?^9 V ^$7°u - 7(B) Cio T^ffi 
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[HI 6 ] m 6 it K y h >s4 ?V -tf- v 3 > lei SHACrtOGCHl-BACXt^T 

^•n-^-C^^tLfcautifCabio GCH1-BAC(0.4, 0.2, 0. lng) <D ATJDNAt » HT 
1080, HT/GCH2-10& OT/GCH5-18^ h * tt-PttM^ X^fzY/ ADNA(l. 0, 0. 5 M g) 
£ £GCH1-*- ^V>6yn-7tA^7'V ^ X £ -grfco 0. IngOGCHl-BAC DNA<7>5j| 
M*3feiiHfi£ UftJflLfc, ^fflteBAC^ ?-y°u~-yx^htitt&mi$.-e 
GCH1-BAC(0.5, 0.1, 0.05ng)t. HT1080. HT/GCH2-1025. U«Hr/GCH5-18^ <b 

zti*?timm Lfz<D yy adna(o. 5, 0. 25 p g) t £bac^< ? ?--7u-yt^4 7' 

U ^ X $ #7°n - -7*-e# c, fifz v ^ ;v36 7v-^^-m7^ 
^f-BASlOOO^ffi LTifceLfco 

[07] EI 7 iiHAC^M* t^"7 X A9*BJfe G9«M^ «fc o T# «b fifz 
>W y Vmm £FISHfl£#f L jg* £ atf - g| "T? & & „ HT/GCH5-18l»*£PEG 

*mm Lxp&mmtM'&mttzo bsw^u 5 ^ ^m^mm^Fisnx-m 

VtLfZo * ?y*.4X • TsVVy K^BAC^^-yn-r (#) ^^Alu^Sfi 
^lJ^n-X (HO t (A) > X(±BAC^^^--7°n-X (It) -v>ft 
-tf7^ h-7°n-r (^) £ (B) ;W iTyfX^tio ^epiiHAC^^i-o 
[HI8] EI8tiMC*SALfeESj!fflfla*FISHfilWL^je**^-tIiI*e**o Ate 
T )V 7 * J KDNA^O^BAC^ ? 9-*7°u-ytL "Oifcffi L V) , BfiGCH 

l<Dzc? y > lffl^^"BAC^^^-^Xn-Xi: LT^ft Lt^^T^ *K C&± 
v}*^ h DNAtBAC^^ ^ — ^c 7"n — 7~b LT^tB L7c^-Tr£> 

[IH 9 ] HI 9 {iES«^^OHAC0^14^^L^^^7^1-[lI-e^^o H 

31" »<7>#J^-e& *K Stl<?)/f7^7,ii77^ft^y >S2fq?n£T (bs-) Trig 
*~ L tziij-S- iz & if & YikZU^WmM^X^ & o 
[010] Ell 0 (A){iA201F4.3 (l U- >RZf2U- >) ^.^cShTEL (3V-- 

>rx/4u~» z?EGExft%rLfzm%:Z7F-fmx«$>2>o mnom&mzimjLxi 

50kbX. it lOOkb iz?u}£^XitT)l'7 *4 KYAC^^i" 2> <D i)m*b (11/ 
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(5V--^) ^HT1080M^AL-^o m^oMfi^*^-^ - £7^1" 0 EI 1 0 

(«u £c6p) C£JL) „ IBIBITS^^tLS/S^okf ><7>A 

[HI 2] [HI 2»±^-lfe^4:^-t-*^3f*ESI*T?*4-ow^n--> ( 
011^.(^029) ictLtth^n tf > - 7' (ifi?ij#-5f 5 „ 1B^J#-^ 6 , £0* 
@B^!J#-^ 9 ) Xti T n ^ (@S^iJ## 8 (OWSWWk *)M-£ftX%:2> &50 

[013] El 1 3 (±A9jNHJig t 5 -»sfe#fi^ifflft<Bl*'g-fc J; 19 # h tifzl&mz 

±m& pywy-fu--? (mm^ 5 . 6 , sratt 9 <oi 

£0 &ci&v^;i/ (M) ^tffiL/:^ £T«W7*07n-7 (SB 
yiJ#-^3) KJ^v^^ (#) SrJfcffiLfcfitfk *Tfflfi£*Lfc 

yu\£>7°u-7 (@£^iJ#-^5, IWJff 9<7)?^) 

fSttwt'fK7 , n-7 zm^tzm^ Tm*&±<o 
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I m 1 5 ] ei i 5 itmc^wmm K&if&ru e > ins^iew * «w l & 

»**^-fia-C*£o _tgtt±RT-PCRi*UJ:*»*fJg^ TStt'J >f APCR 

ft J: & «¥*fife*T* & o 0 * <£> + Rlf - i± -€■ tL^tmkC^kmRtmkC^^^m 

to 

[016] Ell 6 (a)*±HACIMfESlBJ^*^^Tf^ffi$*Lfe^^ 77-)X^ 
•TBI T?* * o HI 1 6 (b) liHAC^rES*IBfl& & * A L fc JK * mm Lfz^VX 

*P08i?*f TT2{;i:ES»£. TT2/(XH2-10{iHAC#^ESM£. brai 

nfiflSSr, heart li'MRfc, thymus i±J®l£il&, liver tiffrMfc. spleenf±»M£. k 
idneytiWH^^^t-r^i-o cl-clSfck&tiMfc&^to Ell 6(c)t±ES«B 

*4 Ymmv^yrfrRV^AC^? *-<Dzsri-)l'TbSffi&Z1x2> (j£C<9) o 
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[01] 


HI 






SABACs 






QCHlS^Wr^HAC 


hac± m&&± ^ta^-r 


CMV/orlOO BAC 
+GCH1 -BAG 


16 


1 4 11 


1 (HT/GCH2-10) 


SV/orSO BAC 
+GCH1-BAC 


17 


3 13 1 


1 (HT/GCH5-18) 



[0 2] 





GCHIJStt 

(pmol/h/mg £>/^R) 






- IFN 


+ IFN 


HT1080 


0.05 ±0.02 


0.76 ±0.03 


15 


HT/GCH2-10 


0.1 6 ±0.02 


5.0±0.2 


31 


HT/GCH5-18 


3.4±0.2 


16.5 ±0.6 


4.8 
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